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(1) Real Party in Interest 

A statement identifying by name the real party in interest is contained in the brief. 

(2) Related Appeals and Interferences 

The examiner is not aware of any related appeals, interferences, or judicial proceedings which 
will directly affect or be directly affected by or have a bearing on the Board's decision in the pending 
appeal. 

(3) Status of Claims 

The statement of the status of claims contained in the brief is correct. 

(4) Status of Amendments 

The appellant's statement of the status of amendments contained in the brief is correct. 

(5) Summary of Claimed Subject Matter 

The summary of claimed subject matter contained in the brief is correct. 

(6) Grounds of Rejection to be Reviewed on Appeal 

The appellant's statement of the grounds of rejection to be reviewed on appeal is correct. 

(7) Claims Appendix 

The copy of the appealed claims contained in the Appendix to the brief is correct. 

(8) Evidence Relied Upon 

EP 1 229 1 2 1 A2 Nakamura et al. 8-2002 

WO 01/00843 Pompejus et al. 1-2001 

EP 1 108 790 Nakagawa et al. 6-2001 

Jakoby et al. "Isolation of the Coryneform glutamicum glnA gene encoding glutamine synthetase I" 
FEMS Microbiology Letters, vol 154 (1997), pp. 81-88 

Jakoby et al., GenBank accession number Y13221 (1997) 

Duran et al. "The role of glutaminase in Rhizobium etli: studies with a new mutant" Microbiology, vol 
141 (1995), pp. 2883-2889 
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Nakagawa et al., GenBank accession number AX127151 (2001) 

Witkowski et al., "Conversion of a P-ketoacyl synthase to a malonyl decarboxylase by replacement of 
the active-site cysteine with glutamine" Biochemistry, vol 38 (1999), pp. 1 1643-1 1650 

Seffemick et al., "Melamine deaminase and atrazine chlorohydrolase: 98 percent identical but 
fimctionally different" Journal of Bacteriology, vol 183, no. 8 (2001), pp. 2405-2410 

Branden, C and J. Tooze, "Introduction to protein structure". Garland Publishing Inc., New York (1991), 
pp. 247 



(9) Grounds of Rejection 

The following ground(s) of rejection are applicable to the appealed claims: 



Claim Rejections - 35 USC § 112, second paragraph 
The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claims 1, 4-5, 12-16, 18-21 remain rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Claims 1, 5 and 16 (claims 4, 12-15, 18-21 dependent thereon) are indefinite in the recitation of 
"95% or more homologous to SEQ ID NO: X" for the following reasons. The term is unclear and 
confusing in the absence of a definition providing the intended meaning of the temi or the intended 
parameters required to determine the required homology value. As stated in previous Office actions, 
while terms "homology" and "identity" are sometimes used interchangeably in the art, these terms are not 
equivalent. The calculation of sequence homology takes into consideration the type of mismatches such 
that even mismatches contribute to the % homology value, whereas mismatches are given no weight when 
calculating the % identity value, i.e., only matches contribute to the % identity value. Since (1) there is 
no indication in the specification that the intended meaning of the term "homology" is "identity", (2) it is 
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clear from Appellant's responses that the intended meaning of the term is not identity, and (3) the 
specification does not provide the specific parameters/methods intended in the calculation of sequence 
homology (e.g., PAM matrices), one of skill in the art cannot determine the scope of the term "95% 
homologous" because a percent sequence homology value for a set of sequences is variable depending on 
the parameters used in the calculation and Appellant has not set forth the intended method/parameters for 
that calculation . One could have a nucleic acid sequence which is 95% sequence homologous to a 
reference sequence based on a particular set of parameters/matrix, and at the same time that same nucleic 
acid sequence being not 95% sequence homologous to the reference sequence if another set of 
parameters/matrix is used in the calculation. For example, using the scoring table (matrix) 
IDENTITY NUC and parameter values Gapop = 10.0 and Gapext = 1.0, the polynucleotide of GenBank 
accession number BA000036_26 is 95.4 % sequence homologous to the polynucleotide of SEQ ID NO: 
1 . If the same calculation is carried out with the same scoring table and parameter values Gapop = 10.0 
and Gapext = 0.1, the polynucleotide of GenBank accession number BA000036_26 is 96.1 % sequence 
homologous to the polynucleotide of SEQ ID NO: 1. For the reader's convenience, the cited alignments 
(provided to Appellant with the Office action mailed on 10/16/2008) are shown below. As indicated in 
the Office action mailed on 10/16/2008, the Scoring Table and parameters are shown first and homology 
is indicated as Query Match immediately prior to the alignment. 

GenCore version 6.2.1 

Copyright (c) 1993 - 2008 Biocceleration Ltd. 

OM nucleic - nucleic search, using sw model 

Run on: August 6, 2008, 16:09:37 ; Search time 15127 Seconds 

(without alignments) 
11364.178 Million cell updates/sec 

Title: US-10-720-177-1 
Perfect score: 2100 

Sequence: 1 cacaaaatccggcgaatcca ttgggattaagtgcctgcag 2100 

Scoring table: IDENTITY_NUC 

Gapop 10.0 , Gapext 0.1 «««« 
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Searched: 9588671 seqs, 40929980300 residues 

Total number of hits satisfying chosen parameters: 19177342 

Minimum DB seq length: 0 

Maximum DB seq length: 2000000000 

Post-processing: Minimum Match 0% 

Maximum Match 100% 
Listing first 45 summaries 



gb_pl 



Pred. No. is the number of results predicted by chance to have a 
score greater than or equal to the score of the result being printed, 
and is derived by analysis of the total score distribution. 

SUMMARIES 



Itch Length DB ID 



c 22 296 



0 2100 2 CQ817719 

0 2100 2 DD028154 

1 110000 14 BA000036_2l 
1 349136 14 BX927155 

1 349980 2 AX127151 

2 110000 14 AP009044_2( 
7 1629 2 BD164926 

7 1629 2 AX122809 
4 1468 2 AX764345 
4 1468 2 EA032755 

1 110000 14 BA000035_2; 

2 861 2 DD097361 
2 861 2 DD097362 
2 861 2 AX063819 
2 861 2 AX063821 

8 453 2 BD164925 
8 453 2 AX122808 

7 1371 14 DQ019448 
7 1380 2 E17152 
4 1395 4 AY702086 

AP007175_15 
CP000431_7: 
CP000656_2' 
CP000781_1- 
BA000040_5; 
BA000040_4: 
CP000454_4' 
CU234118_3: 
CP000781_i: 
AR319163 



CQ817719 



DD028154 Method fo 
Continuation (27 o 

BX927155 Corynebac 
AX127151 Sequence 

Continuation (27 o 
BD164926 Novel pel 
AX122809 Sequence 
AX764345 Sequence 
EA032755 Sequence 

Continuation (26 o 
DD097361 CORYNEBAC 
DD097362 CORYNEBAC 
AX063819 Sequence 
AX063821 Sequence 
BD164925 Novel pol 
AX122808 Sequence 

DQ019448 Micrococc 
E17152 Micrococcus 
AY702086 Aspergill 
Continuation (16 o 
Continuation (74 o 
Continuation (25 o 
Continuation (18 o 
Continuation (54 o 
Continuation (44 o 
Continuation (45 o 
Continuation (34 o 
Continuation (14 o 
AR319163 Sequence 
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45 



172 



110000 
110000 
110000 
110000 



110000 
110000 
110000 



CP000494_; 
CP000521_] 
CR543861_] 
CP000473_C 
CP000474_C 
CP000325_; 
AM711867_C 
CP000449_; 
CP000353_C 
CP000117_] 
CP000473_C 
BA000019_; 
CT573326_; 
BX571966_C 
CP000011_C 



Continuation (38 o 



Cont 
Cont 
Cont 



;inuation (12 o 

;inuation (11 o 

;inuation (6 of 

Continuation (4 of 

Continuation (39 o 
AM711867 Clavibact 

Continuation (32 o 

Continuation (2 of 

Continuation (12 o 

Continuation (68 o 

Continuation (36 o 

Continuation (36 o 

Continuation (9 of 

Continuation (9 of 



RESULT 3 

BA000036_26/G 

WPCOMMENT 

Sequence split int 
Fragment Name 
BA000036_00 
BA000036_01 
BA000036_02 
BA000036_03 
BA00003 6_04 
BAO 0 0 0 3 S_0 5 
BA000036_06 
BA000036_07 
BA000036_08 
BA000036_09 
BA000036_10 
BA000036_11 
BA000036_12 
BA000036_13 
BA000036_14 
BA000036_15 
BA00003 6_16 
BAO 0 0 0 3 6_1 7 
BA000036__13 
BA000036_19 
BA000036_20 
BA000036_21 
BA000036_22 
BA00003e_23 
BA000036_24 
BA000036_25 
BA000036_26 
BA000036_27 
BA000035_28 
BA000036_29 
BA000036_30 
BA000036_31 
BA000036 32 



fragments LOCUS BA000036 Accession BA000036 



loooo: 
20000: 
30000: 



60000: 

80000: 
90000: 
ooooo: 
lOOOo: 
20000: 
aoooo: 



200000 
210000 
220000 



260000 
270000: 
280000: 
290000: 

300000: 
310000: 

320000: 



13032 DNA, complete genome. 5, 



Query Match 

Best Local Similarity 
Matches 2067; Conservative 



0000 
0000 
0000 
0000 



0000 
0000 
0000 
0000 



0000 
0000 
0000 
0000 
0000 
0000 
0000 



0000 
0000 
0000 
0000 



Continuation (27 of 33) of BA000036 from base 2600001 (BA000036 Corynebacterium glutamicum ATCC 



'2007) 



Score 2018.2; 
Fred. No. 0; 

0; Mismatches 



DB 14; Length 110000; 
28; Indels 20; Gaps 3; 
1 CACAAAATCCGGCGAATCCACCGAAATCGTCTTCATCTTTGGCTTGATCAAATGCCTCAT 60 
28499 CACAAAATCCGGCGAATCCACCGAAATCGTCTTCATCTTTGGCTTGATCAAATGCCTCAT 28440 

61 TCGGCCCGGCTGCACCGTCACGCTTCGAGAAATAGAAATAGCGCTTGTCGACGCCACCCC 120 
2843 9 TCGGCCCGGCTGCACCGTCACGCTTCGAGAAATTGAAATAGCGCTTGTCGACGCCACC— 28382 
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946 
27544 

1006 
27484 

1066 



ACTCTCAACGGCAGCC GCCAGCGCGTGGCATCAGCCCAGGATTTAT 1 

CTCAACGGCAGCCGCCAGCGAGCCTGTGCCAGCGCGTGGCATCAGCCCAGGATTTAT 5 

TAGGACCGGCGATATAGGTAATGGAGTGGCACCCCTGATCCACCAAATGCACCACAGCCT 5 
TAGGACCGGCGATATAGGTAATGGAGCGGCACCCCTGATCCACCAAATGCACCACAGCCT 5 
TCGCCGTACCGTCGTAGTTATCCACCATCACGCTGGGAATACCTTGCACTTCACGGCTCA 5 
TCGGCGCACCGTCGTAGTTATCCACCATCACGCTGGGAATACCTTGCACTTCACGGCTCA 5 
TTAATACAGTGGGAATTTCCCGCGCGACTTTGTGGATCTCACCAGAATCCATCCTTGAAG 1 
TTAATACAGTGGGAATTTCCCGCGCGACTTTGTGGATCTCACCAGAATCCATCCTTGAAG 5 
CAGCGAGCAATAAGCCATCGGCGTGGGGGACGATCTTGTCCAGCACCTCCCTGGACTTAA < 
CAGCGAGCAATAAGCCATCGGCGTGGGGGACGATCTTGTCCAGCACCTCCCTGGACTTAA 5 
TCGCCGACTCCCGGGCGTCGACAAGCGCAACCGTATAGCCCTGAGTGCTTGCGGCATGCT < 
TCGCCGACTCCCGGGCGTCGACAAGCGCAACCGTATAGCCCTGAGTGCTTGCGGCGTGCT 5 
GCGCGCCCTGGAAAATTTCCAAGAAGAAGGGATTCGATGCATCGGTGGCAACCATAGCGA J 
GCGCGCCCCGGAAAATTTCCAAGAAGAAGGGATTCGACGCATCGGCGGCAACCATAGCGA 5 
TGATACCGGTGTTTTGGCGCTGAAAAGCCTGAGTTTCCACACGCGTTGCGGATTTTCTCC J 
TGAGGCCGGTGTTTTGGCGCTGAAAAGCCTGAGTTTCCACACGCGTTGCGGATTTTCTCC 5 
GCAGTGGAAAAACTCACTCGCCCAGGCTGCGAAAACGCCCGCGACACAGTGGAAGGGGAG t 
GCAGTGGAAAAACTCACTCGCCCAGGCTGCGAAAACGCCCGCGACACAGTGGAAGGGGAG 5 
ACGCCAGCGACTTTTGCGACATCATAAATGGTGGCTTTTGAGTCGCTGTG-GCCCCAGAA 
ACGCCAGCGACTTTTGCGACATCATAAATGGTGGCTTTTGAGTCGCTGTGAGCCCCAGAA 5 
TCTGTCATGCACAAGAGTATATAGCGCAAAAGAAATCACTAGTCTTGATTCTATGTTGAC 
TCTGTCATGCACAAGAGTATATAGCGCAAAAGAAATCACTAGTCTTGATTCTATGTTGAC 5 
GATGCCGATACCCGAGTACCTGCACGAAATTTTAGATGATGTCCGCGACACCACCTCCGG £ 
GATGCCGATACCCGAGTACCTGCACGAAATTTTAGATGATGTCCGCGACACCACCTCCGG 5 
CGAGTTGGCCGATTACATCCCGGAACTAAAATCTGCCGACCCAAACCCGCTGGCAGTAGC £ 
CGAGTTGGCCGATTACATCCCGGAACTAAAATCTGCGGACCCAAACCCGCTGGCAGTAGC 2 
CCTGTGCACCGTTAACGGACACATCTACAGCGCAGGCGATGACGACATCGAATTCACCAT ? 
CCTGTGCACCGTTAACGGACACATCTACAGCGCAGGCGATGACGACATCGAATTCACCAT 5 
GCAAAGTATTTCCAAGCCCTTTGCCTACGCACTCGCACTCCAAGAATGCGGCTTTGATGA 1 
GCAAAGTATTTCCAAGCCATTTGCCTACGCACTCGCACTCCAAGAATGCGGCTTTGATGA 
GGTCTCTGCATCCGTGGCCTTGGAACCCTCCGGTGAGGCCTTCAACGAACTTTCCCTCGA 
GGTCTCTGCATCCGTGGCCTTGGAGCCCTCCGGTGAGGCCTTCAACGAACTTTCCCTCGA 
CGGCGAAAACCGCCCCATGAACCCCATGATCAACGCCGGCGCGATCGCCATCAACCAGCT 



.005 
27485 
1065 
27425 
1125 



27424 CGGCGAAAACCGCCCCATGAACCCCATGATCAACGCCGGCGCGATCGCCATCAACCAGCT 273 65 
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Qy 1126 GATCAACGGCTCCGACTCCACCGTGGAAGACCGAGTGGAAAAAATCCGACACTACTTCTC 1185 

Db 27364 GATCAACGGCTCCGATTCCACCGTGGAAGACCGCGTGGAAAAAATCCGACACTACTTCTC 27305 

Qy 1186 TGAACTTGCTGGACGCGAACTCACCATCGACCGCGTGCTTGCCGAATCCGAACTCGCCGG 1245 

Db 27304 TGAACTTGCTGGACGCGAACTCACCATCGACCGCGTGCTTGCCGAATCCGAACTCGCCGG 27245 

Qy 124 6 CGCCGACCGCAACCTCTCCATCGCCCACATGCTGCGCAACTATGGCGTCATCGAAGACGA 1305 

Db 27244 CGCCGACCGCAACCTCTCCATCGCCCACATGCTGCGCAATTACGGCGTCATCGAAGACGA 27185 

Qy 1306 AGCCCACGACGCCGTCCTCAGCTACACGCTGCAATGTGCCATCAAAGTAACCACGCGCGA 1365 

Db 27184 AGCCCACGACGCCGTCCTCAGCTACACGCTGCAATGCGCCATCAAAGTAACCACGCGCGA 27125 

Qy 1366 CCTCGCAGTCATGACCGCCACGCTCGCCGCCGGCGGCACGCACCCAATTACCGGCAAGAA 1425 

Db 27124 CCTCGCAGTCATGACCGCCACGCTCGCCGCCGGCGGCACACACCCAATTACCGGCAAGAA 27065 

Qy 1426 GCTTCTCGACGCCCGCGTCTGCCGCCTCACCCTCTCCGTCATGGCTTCAGCAGGCATGTA 1485 

Db 27064 GCTTCTCGACGCCCGCGTCTGCCGCCTCACCCTCTCCGTCATGGCTTCAGCAGGCATGTA 27005 

Qy 148 6 CGACGAGGCAGGGCAGTGGCTCTCCACCGTAGGCATCCCCGCGAAATCAGGAGTCGCCGG 1545 

Db 27004 CGACGAGGCAGGGCAGTGGCTCTCCACCGTAGGCATCCCCGCGAAATCAGGAGTCGCCGG 26945 

Qy 154 6 CGGACTCATCGGCATTCTGCCAGGTCAGCTGGGCATCGCCACATTTTCCCCACGCCTGAA 1605 

Db 26944 CGGACTCATCGGCATTCTGCCAGGTCAGCTGGGCATCGCCACATTTTCCCCACGCCTGAA 26885 

Qy 1606 CCCCAAAGGCAACAGCGTGCGCGGCGTAAAAATATTCAAACAGCTTTCCGACGACATGGG 1665 

Db 26884 CCCCAAAGGCAACAGCGTGCGCGGCGTAAAAATATTCAAACAGCTTTCCGACGACATGGG 26825 

Qy 1666 CCTCCACCTTATGTCCACCGAGCAGGTATCCGGCCACGCAGTACGATCCATTACGCGGGA 1725 

Db 2 6824 CCTCCACCTCATGTCCACCGAGCAGGTATCCGGCCACGCAGTACGATCCATCACGCGGGA 2 67 65 

Qy 1726 CGGCGACACCACCTTCATCCAAATGCAGGGCGCCATGAACTTCTCAGCCAGCGAAAGCTT 1785 

Db 26764 CGGCGACACCACCTTCATCCAAATGCAGGGCGCCATGAACTTCTCCGCCAGCGAAAGCTT 26705 

Qy 1786 CCTCCACGCCATCGTGGAACACAACTTTGAAGGCACCGAAGTTGTTCTTGATCTCACCCG 1845 

Db 26704 CCTCCACGCCATCGTGGAACACAACTTTGAAGGCACCGAAGTTGTTCTTGATCTCACCCG 26645 

Qy 1846 AGTACTTAGCTTCCACCCCGTAGCCATCCGCATGATCAAAGAAGGCCTCAAACGCATCCG 1905 

Db 26644 AGTACTTAGCTTCCACCCCGTAGCCATCCGCATGATCAAAGAAGGCCTCAAACGCATCCG 26585 

Qy 1906 CGACGCAGGCTTTGAGGTGTTCATCCTCGACCCAGATGACGTACTGCCCGATTTCATGTT 1965 

Db 26584 CGACGCAGGCTTTGAGGTGTTCATCCTCGACCCAGATGACGTACTGCCCGATTTCATGTT 26525 

Qy 1966 TTCCGACGGCACCATCTGCAAAGAACGAGTGTGACCGGTAGCTTTATGGTCTGAACAATT 2025 

Db 2 6524 TTCCGACGGCACCATCTGCAAAGAACGAGTGTGACCGGTAGCTTTATGGGCTGAACAATT 2 64 65 

Qy 2026 CGAAGGAGATTAATCGGTGAAAAAGAAGCTTATGTTGCCTTTGATTGTTGCAGCTTTGGG 2085 

Db 26464 CTAAGGAGAATTATCCGTGAAAAAGAAGCTTATGTTGCCTTTGATTGTTGCAGCTTTGGG 26405 

Qy 208 6 ATTAAGTGCCTGCAG 2100 

Db 26404 GTTAAGTGCCTGCAG 26390 
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GenCore vers 



- 2008 Bioccelera 



OM nucleic - nucleic search, using £ 



Title: 

Perfect score: 
Sequence: 

Scoring table: 



August 6, 2008, 16:09:03 ; Search time 72451 Seconds 
(without alignments) 
2372.720 Million cell updates/se 

US-10-720-177-1 
2100 

1 cacaaaatccggcgaatcca ttgggattaagtgcctgcag 2100 



40929980300 i 



sfying chosen parameters: 



n Match 0% 

n Match 100% 

J first 45 summaries 



> predicted by chance to have a 
; score of the result being prd 
total score distribution. 



SUMMARIES 



2004.^ 

2004.-! 
2004.-! 



2100 
2100 
>.4 110000 

1 349136 
1 349980 



CQ817719 
DD028154 
I BA000036_26 

1 BX927155 

AX127151 
1 AP009044_26 

BD164926 

AX122809 

AX764345 

EA032755 



Description 

CQ817719 Sequence 
DD028154 Method fo 
Continuation (27 o ■< 

BX927155 Corynebac 
AX127151 Sequence 

Continuation (27 o 
BD164 92 6 Novel pol 
AX122809 Sequence 
AX764345 Sequence 
EA032755 Sequence 
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_ 110000 

. 110000 

) 110000 

) 110000 

' 110000 
..5 110000 
1 110000 
) 110000 
) 1368 
! 110000 
i 110000 
1 110000 
!.2 110000 
!.2 110000 
! 110000 
' 110000 
!.6 110000 
) 110000 
) 110000 
! 110000 
i 110000 
i 110000 



DD097361 

DD097362 

AX063819 

AX063821 
1 BA000035_25 

BD164925 

AX122808 
1 DQ019448 

E17152 

AY702086 

AP007175_15 
1 CP000781_17 
1 CP000656_24 
1 CP000431_73 
1 BA000040_53 
1 BA000040_43 
1 CU234118_33 
1 CP000454_44 
1 CP000781_13 
1 CP000494_37 
1 CP000521_11 

AR319163 
1 CR543861_10 
1 CP000473_005 
1 CP000474_03 
1 CP000325_38 
1 AM711867_00 
1 CP000449_31 
1 CP000353_01 
1 CP000117_11 
1 CP000473_067 
1 BA000019_35 
1 AE014292_03 
1 BX571966_08 
1 CP000011_08 



DD097361 CORYNEBAC 
DD097362 CORYNEBAC 
AX063819 Sequence 
AX063821 Sequence 

Continuation (26 o 
BD164925 Novel pol 
AX122808 Sequence 

DQ019448 Micrococc 
E17152 Micrococcus 
AY702086 Asperqill 
Continuation (16 o 
Continuation (18 o 
Continuation (25 o 
Continuation (74 o 
Continuation (54 o 
Continuation (44 o 



Cont 

ContD 



(34 0 
(45 0 



Continuation (12 o 
AR319163 Sequence 

Continuation (11 o 

Continuation (6 of 

Continuation (39 o 
AM711867 Clavibact 

Continuation (32 o 

Continuation (2 of 

Continuation (12 o 

Continuation (68 o 

Continuation (36 o 

Continuation (4 of 

Continuation (9 of 

Continuation (9 of 



) 33 fragments LOCUS BA000036 Accession BA000036 



loooo: 
20000: 
30000: 



50000: 
60000: 
70000: 



lOOOo: 
20000: 
30000: 



80000: 
90000: 
200000: 
210000: 

220000: 
230000: 
240000: 
250000: 
250000: 



0000 
0000 
0000 
0000 



0000 
0000 
0000 
0000 



0000 
0000 
0000 
0000 
0000 
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BA000036_27 2700001 2810000 

BA000036^30 3000001 3110000 

BA000036_31 3100001 3210000 

BA000036_32 3200001 3309401 

Continuation (27 of 33) of BA000036 from base 260C 

13032 DNA, complete genome. 5/2007) 



301 (BA000036 Corynebacteri 



Query Hatch 

Best Local Simila] 
Matches 205 9; Coi 



95.4%; 



Score 2004.4; 
Pred. No. 0; 

D; Mismatches 



Length 110000; 

Indels 10; Gaps 2; 

1 CACAAAATCCGGCGAATCCACCGAAATCGTCTTCATCTTTGGCTTGATCAAATGCCTCAT 60 

28499 CACAAAATCCGGCGAATCCACCGAAATCGTCTTCATCTTTGGCTTGATCAAATGCCTCAT 28440 

61 TCGGCCCGGCTGCACCGTCACGCTTCGAGAAATAGAAATAGCGCTTGTCGACGCCACCC- 119 

2843 9 TCGGCCCGGCTGCACCGTCACGCTTCGAGAAATTGAAATAGCGCTTGTCGACGCCACCCT 28380 

120 CACTCTCAACGGCAGCCGCCAGCGCGTGGCATCAGCCCAGGATTTATTAGGA 171 

I I II I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

2837 9 CAACGGCAGCCGCCAGCGAGCCTGTGCCAGCGCGTGGCATCAGCCCAGGATTTATTAGGA 28320 

172 CCGGCGATATAGGTAATGGAGTGGCACCCCTGATCCACCAAATGCACCACAGCCTTCGCC 231 
28319 CCGGCGATATAGGTAATGGAGCGGCACCCCTGATCCACCAAATGCACCACAGCCTTCGGC 282 60 

232 GTACCGTCGTAGTTATCCACCATCACGCTGGGAATACCTTGCACTTCACGGCTCATTAAT 2 91 
2825 9 GCACCGTCGTAGTTATCCACCATCACGCTGGGAATACCTTGCACTTCACGGCTCATTAAT 28200 

2 92 ACAGTGGGAATTTCCCGCGCGACTTTGTGGATCTCACCAGAATCCATCCTTGAAGCAGCG 351 
28199 ACAGTGGGAATTTCCCGCGCGACTTTGTGGATCTCACCAGAATCCATCCTTGAAGCAGCG 28140 

352 AGCAATAAGCCATCGGCGTGGGGGACGATCTTGTCCAGCACCTCCCTGGACTTAATCGCC 411 
2813 9 AGCAATAAGCCATCGGCGTGGGGGACGATCTTGTCCAGCACCTCCCTGGACTTAATCGCC 28080 

412 GACTCCCGGGCGTCGACAAGCGCAACCGTATAGCCCTGAGTGCTTGCGGCATGCTGCGCG 471 
2807 9 GACTCCCGGGCGTCGACAAGCGCAACCGTATAGCCCTGAGTGCTTGCGGCGTGCTGCGCG 28020 

472 CCCTGGAAAATTTCCAAGAAGAAGGGATTCGATGCATCGGTGGCAACCATAGCGATGATA 531 
28019 CCCCGGAAAATTTCCAAGAAGAAGGGATTCGACGCATCGGCGGCAACCATAGCGATGAGG 27 960 

532 CCGGTGTTTTGGCGCTGAAAAGCCTGAGTTTCCACACGCGTTGCGGATTTTCTCCGCAGT 5 91 
27 95 9 CCGGTGTTTTGGCGCTGAAAAGCCTGAGTTTCCACACGCGTTGCGGATTTTCTCCGCAGT 27 900 

5 92 GGAAAAACTCACTCGCCCAGGCTGCGAAAACGCCCGCGACACAGTGGAAGGGGAGACGCC 651 
278 99 GGAAAAACTCACTCGCCCAGGCTGCGAAAACGCCCGCGACACAGTGGAAGGGGAGACGCC 27840 

652 AGCGACTTTTGCGACATCATAAATGGTGGCTTTTGAGTCGCTGTG-GCCCCAGAATCTGT 710 
2783 9 AGCGACTTTTGCGACATCATAAATGGTGGCTTTTGAGTCGCTGTGAGCCCCAGAATCTGT 27780 

711 CATGCACAAGAGTATATAGCGCAAAAGAAATCACTAGTCTTGATTCTATGTTGACGATGC 770 
2777 9 CATGCACAAGAGTATATAGCGCAAAAGAAATCACTAGTCTTGATTCTATGTTGACGATGC 27720 

771 CGATACCCGAGTACCTGCACGAAATTTTAGATGATGTCCGCGACACCACCTCCGGCGAGT 830 
27719 CGATACCCGAGTACCTGCACGAAATTTTAGATGATGTCCGCGACACCACCTCCGGCGAGT 27 660 
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Qy 831 TGGCCGATTACATCCCGGAACTAAAATCTGCCGACCCAAACCCGCTGGCAGTAGCCCTGT 890 

Db 27659 TGGCCGATTACATCCCGGAACTAAAATCTGCGGACCCAAACCCGCTGGCAGTAGCCCTGT 27600 
Qy 891 GCACCGTTAACGGACACATCTACAGCGCAGGCGATGACGACATCGAATTCACCATGCAAA 950 

Db 27599 GCACCGTTAACGGACACATCTACAGCGCAGGCGATGACGACATCGAATTCACCATGCAAA 27540 
Qy 951 GTATTTCCAAGCCCTTTGCCTACGCACTCGCACTCCAAGAATGCGGCTTTGATGAGGTCT 1010 

Db 27539 GTATTTCCAAGCCATTTGCCTACGCACTCGCACTCCAAGAATGCGGCTTTGATGAGGTCT 27480 

Qy 1011 CTGCATCCGTGGCCTTGGAACCCTCCGGTGAGGCCTTCAACGAACTTTCCCTCGACGGCG 1070 

Db 27479 CTGCATCCGTGGCCTTGGAGCCCTCCGGTGAGGCCTTCAACGAACTTTCCCTCGACGGCG 27420 

Qy 1071 AAAACCGCCCCATGAACCCCATGATCAACGCCGGCGCGATCGCCATCAACCAGCTGATCA 1130 

Db 27419 AAAACCGCCCCATGAACCCCATGATCAACGCCGGCGCGATCGCCATCAACCAGCTGATCA 27360 

Qy 1131 ACGGCTCCGACTCCACCGTGGAAGACCGAGTGGAAAAAATCCGACACTACTTCTCTGAAC 1190 

Db 27359 ACGGCTCCGATTCCACCGTGGAAGACCGCGTGGAAAAAATCCGACACTACTTCTCTGAAC 27300 

Qy 1191 TTGCTGGACGCGAACTCACCATCGACCGCGTGCTTGCCGAATCCGAACTCGCCGGCGCCG 1250 

Db 27299 TTGCTGGACGCGAACTCACCATCGACCGCGTGCTTGCCGAATCCGAACTCGCCGGCGCCG 27240 

Qy 1251 ACCGCAACCTCTCCATCGCCCACATGCTGCGCAACTATGGCGTCATCGAAGACGAAGCCC 1310 

Db 27239 ACCGCAACCTCTCCATCGCCCACATGCTGCGCAATTACGGCGTCATCGAAGACGAAGCCC 27180 

Qy 1311 ACGACGCCGTCCTCAGCTACACGCTGCAATGTGCCATCAAAGTAACCACGCGCGACCTCG 1370 

Db 2717 9 ACGACGCCGTCCTCAGCTACACGCTGCAATGCGCCATCAAAGTAACCACGCGCGACCTCG 27120 

Qy 1371 CAGTCATGACCGCCACGCTCGCCGCCGGCGGCACGCACCCAATTACCGGCAAGAAGCTTC 1430 

Db 27119 CAGTCATGACCGCCACGCTCGCCGCCGGCGGCACACACCCAATTACCGGCAAGAAGCTTC 27060 

Qy 1431 TCGACGCCCGCGTCTGCCGCCTCACCCTCTCCGTCATGGCTTCAGCAGGCATGTACGACG 1490 

Db 27059 TCGACGCCCGCGTCTGCCGCCTCACCCTCTCCGTCATGGCTTCAGCAGGCATGTACGACG 27000 

Qy 14 91 AGGCAGGGCAGTGGCTCTCCACCGTAGGCATCCCCGCGAAATCAGGAGTCGCCGGCGGAC 1550 

Db 2 6999 AGGCAGGGCAGTGGCTCTCCACCGTAGGCATCCCCGCGAAATCAGGAGTCGCCGGCGGAC 2 6940 

Qy 1551 TCATCGGCATTCTGCCAGGTCAGCTGGGCATCGCCACATTTTCCCCACGCCTGAACCCCA 1610 

Db 26939 TCATCGGCATTCTGCCAGGTCAGCTGGGCATCGCCACATTTTCCCCACGCCTGAACCCCA 26880 

Qy 1611 AAGGCAACAGCGTGCGCGGCGTAAAAATATTCAAACAGCTTTCCGACGACATGGGCCTCC 1670 

Db 26879 AAGGCAACAGCGTGCGCGGCGTAAAAATATTCAAACAGCTTTCCGACGACATGGGCCTCC 26820 

Qy 1671 ACCTTATGTCCACCGAGCAGGTATCCGGCCACGCAGTACGATCCATTACGCGGGACGGCG 1730 

Db 2 6819 ACCTCATGTCCACCGAGCAGGTATCCGGCCACGCAGTACGATCCATCACGCGGGACGGCG 26760 

Qy 1731 ACACCACCTTCATCCAAATGCAGGGCGCCATGAACTTCTCAGCCAGCGAAAGCTTCCTCC 1790 

Db 26759 ACACCACCTTCATCCAAATGCAGGGCGCCATGAACTTCTCCGCCAGCGAAAGCTTCCTCC 26700 

Qy 1791 ACGCCATCGTGGAACACAACTTTGAAGGCACCGAAGTTGTTCTTGATCTCACCCGAGTAC 1850 

Db 2 6699 ACGCCATCGTGGAACACAACTTTGAAGGCACCGAAGTTGTTCTTGATCTCACCCGAGTAC 2 6640 
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Qy 1851 TTAGCTTCCACCCCGTAGCCATCCGCATGATCAAAGAAGGCCTCAAACGCATCCGCGACG 1910 

Db 2 6639 TTAGCTTCCACCCCGTAGCCATCCGCATGATCAAAGAAGGCCTCAAACGCATCCGCGACG 26580 

Qy 1911 CAGGCTTTGAGGTGTTCATCCTCGACCCAGATGACGTACTGCCCGATTTCATGTTTTCCG 1970 

Db 26579 CAGGCTTTGAGGTGTTCATCCTCGACCCAGATGACGTACTGCCCGATTTCATGTTTTCCG 26520 

Qy 1971 ACGGCACCATCTGCAAAGAACGAGTGTGACCGGTAGCTTTATGGTCTGAACAATTCGAAG 2030 

Db 26519 ACGGCACCATCTGCAAAGAACGAGTGTGACCGGTAGCTTTATGGGCTGAACAATTCTAAG 26460 

Qy 2031 GAGATTAATCGGTGAAAAAGAAGCTTATGTTGCCTTTGATTGTTGCAGCTTTGGGATTAA 2090 

Db 26459 GAGAATTATCCGTGAAAAAGAAGCTTATGTTGCCTTTGATTGTTGCAGCTTTGGGGTTAA 26400 

Qy 20 91 GTGCCTGCAG 2100 

Db 26399 GTGCCTGCAG 26390 

If the claims were to recite "96% or more homologous to SEQ ID NO: 1", would the 
polynucleotide of GenBank accession number BA000036_26 meet the limitation of "96% or more"? The 
answer to that question is unclear because it depends on how the calculation is made. In the instant case, 
the claims include a numerical limitation without stating which of the multiple methods of measuring that 
number should be used. In view of the fact that one of skill in the art cannot reasonably determine which 
species are encompassed by the claims, the term is deemed indefinite. 

Claim Rejections - 35 USC§ 112, first paragraph 
The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

Claims 1, 4-5, 12-16, 18-19 and 21 remain rejected under 35 U.S.C. 1 12, first paragraph, as 
failing to comply with the written description requirement. The claim(s) contains subject matter which 

was not described in the specification in such a way as to reasonably convey to one skilled in the relevant 
art that the inventor(s), at the time the application was filed, had possession of the claimed invention. 
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Claims 1, 4-5, 12-16, 18-19 and 21 are directed in part to a coryneform bacterium being modified 
by making any type of mutation to a glutaminase gene on the bacterium's chromosome such that the 
glutaminase activity in said bacterium (1) is reduced to 0.1/0.01 U/mg cellular protein, or (2) is reduced to 
0. 1/0.01 U/mg cellular protein and is I/2 or less than the glutamine synthetase activity in said bacterium, 
wherein the glutaminase gene prior the mutation comprises SEQ ID NO: 1, or is a structural variant of 
the polynucleotide of SEQ ID NO: 1. 

The claims require a precise reduction in glutaminase activity to a specific level of glutaminase 
activity (0. 1 U/mg or 0.01 U/mg) and a precise ratio of glutamine synthetase activity to glutaminase 
activity (2:1) obtained by any means . While one could (1) disrupt a gene by introducing 
deletions/insertions within the coding region of a gene, (2) disrupt the expression of a gene by deleting the 
regulatory region of a gene such that the protein encoded by that gene is either completely inactive (0 
Units/mg) or has some residual activity, (3) enhance the activity of an enzyme by increasing the copy 
number of the gene encoding said enzyme, or (4) enhance the activity of an enzyme by placing the gene 
encoding said enzyme under the control of a strong heterologous promoter such that one could increase 
the amount of that enzyme with respect to other proteins, neither the specification nor the art provide 
adequate description of the genus of methods by which one could achieve the required activity levels. It 
is noted that the claims require a precise level of reduction in enzymatic activity and/or a precise ratio of 
enzymatic activities. As such, the specification should provide some description as to how one of skill in 
the art should mutate the recited glutaminase genes such that those mutations would result in that precise 
level of enzymatic activity reduction in any coryneform bacterium as recited, or how should one modulate 
expression of the recited genes to obtain the desired glutaminase activity. Similarly, in view of the fact 
that the claims require a precise ratio of glutamine synthetase to glutaminase activity, the specification 
should provide adequate description as to the modifications that can be made to a coryneform bacterium 
as recited such that one could achieve the required ratio. In addition, it should be noted some of the 
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claims are not limited to a particular glutamine synthetase activity. Therefore, these claims encompass a 
coryneform bacterium where a gene encoding glutamine synthetase activity from any organism is 
modified in any way to modulate glutamine synthetase activity such that the recited ratio is achieved. 

Neither the specification nor the art provide a structure/function correlation for glutaminases or 
glutamine synthetases that would allow one of skill in the art to envision the structural modifications 
required in the recited genes to obtain the desired reduction in glutaminase activity, or the desired ratio of 
glutaminase to glutamine synthetase activity. The art as previously discussed clearly teaches the 
unpredictability of determining a priori the effect of structural changes on a protein's function based 
solely on structural similarity. For example, Witkowski et al. teach that even a single conservative 
substitution can result in enzymatic activity changes. Seffemick et al. (J. Bacteriol. 183(8):2405-2410, 
2001) teach that two naturally occurring Pseudomonas enzymes having 98% sequence identity catalyze 
two different reactions: deamination and dehalogenation, therefore having different functions. Therefore, 
in view of the lack of information as to a structure/function correlation or some guidance as to which are 
the mutations required to obtain the desired reduction in glutaminase activity and/or the desired ratio of 
glutaminase to glutamine synthetase activity, one of skill in the art cannot reasonably conclude that the 
claimed invention is adequately described by the teachings of the specification. 

Claims 1, 4-5, 12-16, 18-21 remain rejected imder 35 U.S.C. 112, first paragraph, because the 
specification, while being enabling for a C. glutamicum cell, wherein said cell has been modified to 
reduce the endogenous glutaminase activity and to increase glutamine synthetase activity, wherein the 
reduction in glutaminase activity is due to an inactivating deletion in the endogenous glutaminase gene of 
said C. glutamicum cell, wherein the endogenous glutaminase gene comprises SEQ ID NO: 1 prior to the 
introduction of the deletion, and the increase in glutamine synthase activity is due to (i) an increase in the 
copy number of the C. glutamicum glnA gene of SEQ ID NO: 3, or (ii) an increase in expression of the 
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C. glutamicum glnA gene of SEQ ID NO: 3 by placing said gene under the control of a heterologous 
promoter, does not reasonably provide enablement for (1) a cor5aieform bacterium modified to reduce 
glutaminase activity to less than 0.1 U/mg protein or 0.01 U/mg protein in said bacterium by mutating any 
region of a glutaminase gene comprising SEQ ID NO: 1 or a structural homolog thereof, (2) the 
coryneform bacterium of (1) further modified in any way to modulate any glutamine synthetase activity 
such that the recited ratio (2 to 1) of glutamine synthetase activity to glutaminase activity is achieved, or 
(3) the coryneform bacterium of (1) further modified by increasing the expression of a glutamine 
synthetase gene which is a structural homolog of the nucleic acid of SEQ ID NO: 3, wherein said 
increase in expression is obtained by increasing the copy number of the glutamine synthetase gene or by 
replacing the endogenous promoter of the glutamine synthetase gene with a stronger promoter. The 
specification does not enable any person skilled in the art to which it pertains, or with which it is most 
nearly connected, to make and/or use the invention commensurate in scope with these claims. 

Factors to be considered in determining whether undue experimentation is required are 
summarized in In re Wands (858 F.2d 73 1, 737, 8 USPQ2nd 1400 (Fed. Cir. 1988)) as follows: (1) 
quantity of experimentation necessary, (2) the amount of direction or guidance presented, (3) the presence 
and absence of working examples, (4) the nature of the invention, (5) the state of prior art, (6) the relative 
skill of those in the art, (7) the predictability or unpredictability of the art, and (8) the breath of the claims. 
The factors which have lead the Examiner to conclude that the specification fails to teach how to make 
and/or use the claimed invention without undue experimentation, are addressed in detail below. 

The breath of the claims. Claims 1, 4-5, 12-16, 18-21 are so broad as to encompass (1) a 
coryneform bacteriimi modified by making any type of mutation to a glutaminase gene to reduce 
glutaminase activity to less than 0.1 U/mg protein or 0.01 U/mg protein in said bacterium, wherein said 
glutaminase gene prior to being mutated either comprises SEQ ID NO: 1 or is a structural variant of the 
polynucleotide of SEQ ID NO: 1, (2) the coryneform bacterium of (1) fiirther modified in any way to 
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modulate any glutamine synthetase activity such that the recited ratio (2 to 1) of glutamine synthetase 
activity to glutaminase activity is achieved, or (3) the coryneform bacterium of (1) further modified by 
increasing the expression of a glutamine synthetase gene which is a structural variant of the nucleic acid 
of SEQ ID NO: 3, wherein said increase in expression is obtained by increasing the copy number of the 
glutamine synthetase gene or by replacing the endogenous promoter of the glutamine synthetase gene 
with a stronger promoter. It is noted that some of the claims, such as claims 4 and 15, do not structurally 
limit the glutamine synthetase gene, thus the claimed bacteria can express any gene encoding any 
glutamine synthetase. 

The enablement provided is not commensurate in scope with the claims due to the lack of 
information as to (A) the mutations which would result in (1) a coryneform bacterium to have a 
glutaminase activity which is 0. 1/0.01 U/mg cellular protein or less, or (2) a coryneform bacterium to 
have the recited glutaminase activity and the recited ratio of glutaminase to glutamine synthetase activity, 
(B) the structure of any glutamine synthetase gene and mutations required to modulate the expression of 
said gene so that the recited ratio of glutaminase to glutamine synthetase is obtained, and (C) the 
structural features required in any structural variant of the polynucleotide of SEQ ID NO: 3 such that it 
can encode a protein having glutamine synthetase activity. In the instant case, the specification enables a 
C. glutamicum cell, wherein said cell has been modified to reduce the endogenous glutaminase activity 
and to increase glutamine synthetase activity, wherein the reduction in glutaminase activity is due to an 
inactivating deletion in the endogenous glutaminase gene of said C. glutamicum cell, wherein the 
endogenous glutaminase gene comprises SEQ ID NO: 1 prior to the introduction of the deletion, and the 
increase in glutamine synthase activity is due to (i) an increase in the copy number of the C. glutamicum 
glnA gene of SEQ ID NO: 3, or (ii) an increase in expression of the C. glutamicum glnA gene of SEQ 
ID NO: 3 by placing said gene under the control of a heterologous promoter. 
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The amount of direction or guidance presented and the existence of working examples. The 
specification discloses a mutant C. glutamicum cell which has an inactivating deletion in the C. 
glutamicum gene comprising SEQ ID NO: 1 (pages 25-27) and has been further transformed with the C. 
glutamicum glnA gene to increase the copy number of the glnA gene of SEQ ID NO: 3 (pages 28-30), as 
a working example. However, the specification fails to disclose (1) other mutations that can be made to a 
glutaminase gene to obtain the precise reduction in activity, (2) which modifications can be made to the 
cell and/or any glutamine synthetase gene to obtain the precise glutaminase to glutamine synthetase ratio, 
or (3) a structure/function correlation that would provide one of skill in the art with the structural features 
required in any structural variant of the poljoiucleotide of SEQ ID NO: 3 to encode a glutamine 
synthetase. 

The state of prior art, the relative skill of those in the art, and the predictability or 
unpredictability of the art. The nucleotide sequence of the coding region of a polynucleotide encoding a 
protein determines the structural and fimctional properties of that protein. In the instant case, neither the 
specification nor the art provide a correlation between structure and activity such that one of skill in the 
art can envision the structure of any nucleic acid encoding a glutamine synthetase, or the identifying 
structural features associated with polynucleotides encoding glutamine synthetases. Furthermore, neither 
the specification nor the art provide any teaching or guidance as to how the structuixs of those 
glutaminases and glutamine synthetases known in the art correlate with those en2ymatic activities such 
that one of skill in the art would know which structural modifications are required to obtain the desired 
effect in glutaminase and glutamine synthetase activity (i.e., reduction or enhancement). The art clearly 
teaches that structural changes in a protein to obtain the desired activity without any guidance/knowledge 
as to which amino acids in a protein are associated with the desired effect/activity is highly unpredictable. 
For example, Branden et al. (Introduction to Protein Structure, Garland Publishing Inc., New York, page 
247, 1991) teach that (1) protein engineers are frequently surprised by the range of effects caused by 
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single mutations that they hoped would change only one specific and simple property in enzymes, (2) the 
often surprising results obtained by experiments where single mutations are made reveal how little is 
known about the rules of protein stability, and (3) the difficulties in designing de novo stable proteins 
with specific fimctions. The teachings of Branden et al. are fiirther supported by the teachings of 
Witkowski et al. and Seffemick et al. already discussed above, where it is shown that even small 
structural changes result in enzymatic activity changes. 

The quantity of experimentation required to practice the claimed invention based on the 
teachings of the specification. While methods of generating or isolating variants of a polynucleotide 
were known in the art at the time of the invention, it was not routine in the art to screen by a trial and 
error process for any number of polynucleotides and determine which ones encode glutamine synthetases. 
In addition, it was not routine in the art to screen by trial and error for (1) essentially an infinite number of 
mutations in either the regulatory region of a gene or in the coding region of a gene to determine which 
ones result in reduced glutaminase activity or enhanced glutamine synthetase activity, as recited in the 
claims, (2) all possible enhancers of glutamine synthetase activity such as chemicals and the products of 
other genes, or (3) all possible transcription enhancers of genes encoding glutamine synthetases such as 
chemicals and the products of other genes. It is noted that claims 4 and 15 do not limit the means by 
which one can obtain the recited ratio, thus including not only mutations to a gene encoding a glutamine 
synthetase but also including the use of chemical enhancers/inducers as well as the expression of proteins 
which would act as transcription/activity enhancers. 

As indicated in the action mailed on 3/5/2007, the total number of variants of a polynucleotide 
having a specific sequence identity can be calculated from the formula N!x3^/(N-A)!/A!, where N is the 
length in nucleotides of the reference polynucleotide and A is the number of allowed substitutions for a 
specific % identity. Thus, for a variant of the polynucleotide of SEQ ID NO: 3 having, for example, 95% 
sequence identity to the polynucleotide of SEQ ID NO: 3, the total number of variants to be tested is 
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2500!x3^^'/(2500-125)!/125! (SEQ ID NO: 3 has 2500 nucleotides; 125 = 0.05x2500) or 5.3x10^'^ 
variants. While many of these variants are going to be degenerate variants of the polynucleotide of SEQ 
ID NO: 3 and can be excluded from additional testing, there are some that will not encode the glutamine 
synthetase of SEQ ID NO: 4 (encoded by the polynucleotide of SEQ ID NO: 3). These variants of the 
polypeptide of SEQ ID NO: 4 can have up to 74% sequence identity to the polypeptide of SEQ ID NO: 
4 in view of the fact that 125 nucleotide mismatches (5% variability in 95% sequence identity variants) 
can affect 125 codons (74% = 100% - 125x100/477; SEQ ID NO: 4 = 477 amino acids). In the absence 
of a structure/function correlation or some knowledge or guidance as to which of the variants that do not 
encode the polypeptide of SEQ ID NO: 4 are more likely to encode a protein having glutamine 
synthetase activity, one of skill in the art would have to test an essentially infinite number of variants and 
determine which ones have the desired activity. Similarly, in the absence of some guidance as to the 
mutations that can be made to a glutaminase or glutamine synthetase gene, and the modifications that can 
be made to a coryneform bacteria to achieve the precise glutaminase activity and the precise ratio of 
glutaminase to glutamine synthetase activity, one of skill in the art would have to conduct a large number 
of tests to determine which modifications/mutations produce the desired result. While enablement is not 
precluded by the need of routine experimentation, in the instant case, the amount of experimentation 
required to enable the full scope of the claims is undue. 

Therefore, taking into consideration the extremely broad scope of the claims, the lack of 
guidance, the amount of information provided, the lack of knowledge about a correlation between 
structure and function, and the high degree of unpredictability of the prior art in regard to structural 
changes and their effect on function, one of ordinary skill in the art would have to go through the burden 
of undue experimentation in order to practice the claimed invention. Thus, Appellant has not provided 
sufficient guidance to enable one of ordinary skill in the art to make and use the invention in a manner 
reasonably correlated with the scope of the claims. 



Application/Control Number: 1 0/720, 1 77 
Art Unit: 1652 



Page 21 



Claim Rejections - 35 USC§ 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1, 4-5, 13-16, 19-21 remain rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nakamura et al. (EP 1229121 A2 pubUshed 8/7/2002; cited in the IDS) in view of Pompejus et al. (WO 
01/00843, published 1/4/2001; cited in the IDS), Jakoby et al. (GenBank accession number Y13221, 
1997; FEMS Microbiol. Lett. 154(l):81-88, 1997; both cited in the IDS), and further in view of Duran et 
al. (Microbiology 141:2883-2889, 1995), as evidenced by Nakagawa et al. (GenBank accession number 
AX127151, 2001; EP 1 108 790 published 6/20/2001). 

Nakamura et al. teach a method for producing L-glutamine by fermentation of an L-glutamine 
producing C. glutamicum cell, wherein said cell has been modified to increase the intracellular 
concentration of glutamine synthetase by increasing the copy number of the glnA gene of C. glutamicum 
(encodes glutamine synthetase; Example 1, Table 1, strain AJ12418/pGS). Nakamura et al. also teach a 
method for production of L-glutamine and suppression of L-glutamic acid as a by-product (paragraph 
[005]-[006]). Nakamura et al. do not teach a method for producing L-glutamine wherein glutaminase 
activity is reduced. 

Duran et al. teach that glutaminase degrades glutamine to yield glutamate and ammonium (page 
2884, left column, first fiiU paragraph) and disclose a mutant R. etli (LM16) wherein the chromosomal 

glutaminase gene is disrupted by Tn5 mutagenesis (Page 2884, Methods, Strains and Plasmid). The 
reference also teaches that LM16 produces more glutamine than glutamate when cultured with different 
substrates (page 2886, Table 1). As shown in Table 1, the amount of glutamine produced varies from 
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53X (49/0.9) to 2X (0.8/04) more glutamine in the glutaminase deficient mutant LM16 as compared to 



the wild type R. etli. Duran et al. do not teach a C. glutamicum or cor5meform bacterium deficient in 



glutaminase. 



Jakoby et al. teach a C. glutamicum glutamine synthetase gene and its corresponding glutamine 



synthetase. The gene of Jacoby et al. is 99.1% sequence identical to the polynucleotide of SEQ ID NO: 3 



(99.1% = 2479x100/2500). Jakoby et al. do not teach a method for producing L-glutamine in coryneform 
bacteria wherein glutaminase activity is reduced. For the reader's convenience, a copy of the alignment 
(provided with the Office action mailed on 10/16/2008) is shown below: 



RESULT 3 

Y13221 

LOCUS 

DEFINITION 

ACCESSION 

VERSION 

KEYWORDS 

SOURCE 

ORGANISM 



REFERENCE 
AUTHORS 
TITLE 

JOURNAL 
PUBMED 
REFERENCE 
AUTHORS 
TITLE 
JOURNAL 

FEATURES 



Y13221 3686 bp DNA linear BCT 28-AUG-1997 

Corynebacterium glutamicum glnA gene. 

Y13221 

Y13221.1 01:2342561 
glnA gene; glutamine synthetase I. 
Corynebacterium 
Corynebacterium 
Bacteria; Actinobacteria; Actinobacteridae; Actinomycetales; 
Corynebacterineae; Corynebacteriaceae; Corynebacterium. 

Jakoby, H., Tesch,M., Sahm,H., Kramer, R. and Burkovski,A. 
Isolation of the Corynebacterium glutamicum glnA gene encoding 
glutamine synthetase I 

FEHS Microbiol. Lett. 154 (1), 81-88 (1997) 

9297824 

2 (bases 1 to 3686) 
Jakoby, M.J. 

Direct Submission 

Submitted (16-MAY-1997) M.J. Jakoby, Forschungszentrum Juelich, IBT 
I, Postfach 1913, 52428 Juelich, FRG 

Location/Qualifiers 
1. .3686 

/organism= "Corynebacterium glutamicum" 

/mol_type="genomic DNA" 

/strain="ATCC 13032" 

/db_xref="taxon: 1718" 

1274. .2707 

/gene="glnA" 

1274. .2707 

/gene="glnA" 

/codon_start=l 

/transl_table=ll 

/product="glutamlne synthetase I" 

/protein_id="CAA73664. 1" 
/db_xref ="GI : 2342562" 

/db_xref="GOA:Q7 9VE3" 
/db_xref="HSSP:P0A590" 
/db_xref="InterPro: IPR004809" 
/db_xref="InterPro: IPR008146" 
/db_xref="InterPro: IPR008147" 
/db_xref ="UniProtKB/TrEMBL : Q7 9VE3 " 

/translation="MAFETPEEIVKFIKDENVEFVDVRFTDLPGTEQHFSIPAASFDA 
DTIEEGLAFDGSSIRGFTTIDESDMNLLPDLGTATLDPFRKAKTLNVKFFVHDPFTRE 
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AFSRDPRNVARECAEQYLASTGIADTCNFGAEAEFYLFDSVRYSTEMNSGFYEVDTEEG 

WWWRGKETNLDGTPNLGAKNRVKGGYFPVAPYDQTVDVRDDMVRNLAASGFALERFHH 

EVGGGQQEINYRFNTMLHAADDIQTFKYIIKNTARLHGKAATFMPKPLAGDNGSGMHA 

HQSLWKDGKPLFHDESGYAGLSDIARYYIGGILHHAGAVLAFTNATLNSYHRLVPGFE 

APINLVYSQRNRSAAVRIPITGSNPKAKRIEFRAPDPSGNPYLGFAAMMMAGLDGIKN 

RIEPHAPVDKDLYELPPEEAASIPQAPTSLEASLKALQEDTDFLTESDVFTEDLIEAY 

IQYKYDNEISPVRLRPTPQEFELYFDC" 

2730. .2769 

/note="terminator of glnA" 



•=11 TA 
181 ACi 



99.2%, 



;ore 2466.4; 
red. No. 0; 

Mismatches 



DB 14; Length 3686; 

:ndels 0; Gaps 0; 
_ CTCTGTGCGGGGACGAAAATTTGCAACTCTCGCTTTGTCTAGCTAGATCAACCCCAACCA 60 
;CGGGGACGAAAATTTGCAACTCTCGCTTTGGCTAGCTAGATCAACCCCAACCA 4 60 
vAGGGCGTCGATCCCCGCAAAGATCGGCGCCCATAAATTTCACTCAAGACAAAT 120 
;GGCGTCGATCCCCGCAAAGATCGGCGCCCATAAATTTCACTCAAGACAAAT 520 
ATAACTGCAGTTCCCGTTGCCTTGTCGTGGAGCCCACGGCCGTCAGCATCC 180 
;ATAACTGCAGTTCCCGTTGCCTTGTCGTGGAGCCCACGGCCGTCAGCATCC 580 



AGGCAGAATCAAAATGGTCAGCAGTGGACGAACCAGCGCACGCCACCAA 240 
AGGCAGAATCAAGATCGTCAGCAGTGGGCGAACCAGCGCACGCCACCAG 640 
:CTCTGCATCCACACGCGCAAGGCCCATGCCAAACACGGCATGACCTGGG 300 
;TTCCTCTGCATCCACACGCGCAAGGCCCATGCCAAACACGGCATGACCTGGG 700 
:AAAGATCCATCCCGTTAGCCAACCCAGGATCACGAAAATAATGAGCGTGGAT 3 60 
:AAAGATCCAACCGGTAAGCCAACCCAGGATCACGAAAATAATGAGCGTGGAT 7 60 
ATCGCCCAGCACATCCGTGAAATTGGACAGCACAATAGCAATAACCCAGGAA 420 
;GCCCAGCACATCCGTGAAATTGGACAGCACAATAGCAATAACCCAGGAA 820 
4 21 ACACCCCAGTCCACGCAGACCCCGCCGATACGACGAGCCACTGAGGACAGAGAGCCGGCC 480 
821 ACACCCCAGTCCACGCAGACCCCGCCGATACGACGAGCCACTGAGGACAGAGAGCCGGCC 880 
481 CCTTCTTGAGGAAGCCCCAACTTTTCGCCAGGCCACCTGCCGGGCGCATCAGGATCGTCA 540 
881 CCTTCTTGAGGAAGCCCCAACTTTTCGCCAGGCCACCTGCCGGGTGCATCAGGATCGTCA 940 
541 AAATCAGCTGGAATTTCGGGTCCGTCAAGCCAACTTCTCTTCGGCTTTGCCATTGTTACA 600 
941 AAATCAGCTGGAATTTCGGGTCCGTCAAGCCAACTTCTCTTCGGCTTTGCCATTGTTACA 1000 
601 ATCAAATCCAAACATGTAGAGGGCGGATACTGCAGTCAAAAGGCGTTGCCTTTAGACGTC 660 
1001 ATCAAATCCAAACATGTAGAGGGCGGATACTGCAGTCAAAAGGCGTTGCTTTTCGACGTC 1060 

661 GCAAAGCGCAATTTCCTACCTTTAAGATCCTAATCTGTTGAGGTCAGCCACAATTTTTCA 720 
10 61 GCAAAGCGCAATTTCCTACCTTTAAGATCCTAATCTGTTGAGGTCAGCCACAATTTTTCA 1120 

721 GAAAAGTTTTGATAGATCGACAGGTAATGCATTATACTGACAACGTCGCAAGGACTACAT 780 
1121 GAAAAGTTTTGATAGATCGACAGGTAATGCATTATACTGACAACGTCGCAAGGACTACAT 1180 
781 TTGCAGCCAAGTCTACTACTTGATCTTCAAAGGTCAGCAATTGTGAACAAAGCTACAAAT 840 
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Db 1181 TTGCAGCCAAGTCTACTACTTGATCTTCAAAGGTCAGCAATTGTGAACAAAGCTACAAAT 1240 

Qy 841 AAACCGTTCCACCCATGTCAATGAGGAGTCACCGTGGCGTTTGAAACCCCGGAAGAAATT 900 

Db 1241 AAACCGTTCCGCCCATGTCAATGAGGAGTCACCGTGGCGTTTGAAACCCCGGAAGAAATT 1300 

Qy 901 GTCAAGTTCATCAAGGATGAAAACGTCGAGTTCGTTGACGTTCGATTCACCGACCTTCCC 960 

Db 1301 GTCAAGTTCATCAAGGATGAAAACGTCGAGTTCGTTGACGTTCGATTCACCGACCTTCCC 1360 

Qy 961 GGCACCGAGCAGCACTTCAGCATCCCAGCTGCCAGCTTCGATGCAGATACAGTCGAAGAA 1020 

Db 13 61 GGCACCGAGCAGCACTTCAGCATCCCAGCTGCCAGCTTCGATGCAGATACAATCGAAGAA 1420 

Qy 1021 GGTCTCGCATTCGACGGATCCTCGATCCGTGGCTTCACCACGATCGACGAATCTGACATG 1080 

Db 1421 GGTCTCGCATTCGACGGATCCTCGATCCGTGGCTTCACCACGATCGACGAATCTGACATG 1480 

Qy 11181 AAT T TGC CAGACCTCGGAACGGCCACCCTTGATCCATTCCGCAAGGCAAAGACCCTG 1140 

Db 1481 AAT T TGCCAGACCTCGGAACGGCCACCCTTGATCCATTCCGCAAGGCAAAGACCCTG 1540 

Qy 1141 AACGTTAAGTTCTTCGTTCACGATCCTTTCACCCGCGAGGCATTCTCCCGCGACCCACGC 1200 

Db TCTTCGTTCACGATCCTTTCACCCGCGAGGCATTCTCCCGCGACCCACGC 1600 

Qy 12iil AA >;TA>; A:GCAAGGCAGAGCAGTACCTGGCATCCACCGGCATTGCAGACACCTGCAAC 1260 

Db 1 A" ;CAAGGCAGAGCAGTACCTGGCATCCACCGGCATTGCAGACACCTGCAAC 1660 

Qy 12' 1 TT >^,::GAGGCTGAGTTCTACCTCTTCGACTCCGTTCGCTACTCCACCGAGATGAAC 1320 

Db 1 " :-AGGCTGAGTTCTACCTCTTCGACTCCGTTCGCTACTCCACCGAGATGAAC 1720 

Qy 1:21 T >1>1 TT:TACGAAGTAGATACCGAAGAAGGCTGGTGGAACCGTGGCAAGGAAACCAAC 1380 

Db 1721 T >1>1 TT'TACGAAGTAGATACCGAAGAAGGCTGGTGGAACCGTGGCAAGGAAACCAAC 1780 

Qy i:81 T >1A >1>',AACCCCAAACCTGGGCGCAAAGAACCGCGTCAAGGGTGGCTACTTCCCAGTA 1440 

Db 1781 T GA >1>',"ACCCCAAACCTGGGCGCAAAGAACCGCGTCAAGGGTGGCTACTTCCCAGTA 1840 

Qy 1441 GCACCATACGACCAAACCGTTGACGTGCGCGATGACATGGTTCGCAACCTCGCAGCTTCC 1500 

Db 1841 GCACCATACGACCAAACCGTTGACGTGCGCGATGACATGGTTCGCAACCTCGCAGCTTCC 1900 

Qy 1501 GGCTTCGCTCTTGAGCGTTTCCACCACGAAGTCGGTGGCGGACAGCAGGAAATCAACTAC 1560 

Db 1901 GGCTTCGCTCTTGAGCGTTTCCACCACGAAGTCGGTGGCGGACAGCAGGAAATCAACTAC 1960 

Qy 1561 CGCTTCAACACCATGCTCCACGCGGCAGATGATATCCAGACCTTCAAGTACATCATCAAG 1620 

Db 1961 CGCTTCAACACCATGCTCCACGCGGCAGATGATATCCAGACCTTCAAGTACATCATCAAG 2020 

Qy 1621 AACACCGCTCGCCTCCACGGCAAGGCTGCAACCTTCATGCCTAAGCCACTGGCTGGCGAC 1680 

Db 2021 AACACCGCTCGCCTCCACGGCAAGGCTGCAACCTTCATGCCTAAGCCACTGGCTGGCGAC 2080 

Qy 1681 AACGGTTCCGGCATGCACGCTCACCAGTCCCTCTGGAAGGACGGCAAGCCACTCTTCCAC 1740 

Db 2081 AACGGTTCCGGCATGCACGCTCACCAGTCCCTCTGGAAGGACGGCAAGCCACTCTTCCAC 2140 

Qy 1741 GATGAGTCCGGCTACGCAGGCCTGTCCGACATCGCCCGCTACTACATCGGCGGCATCCTG 1800 

Db 2141 GATGAGTCCGGCTACGCAGGCCTGTCCGACATCGCCCGCTACTACATCGGCGGCATCCTG 2200 

Qy 1801 CACCACGCAGGCGCTGTTCTGGCGTTCACCAACGCAACCCTGAACTCCTACCACCGTCTG 1860 
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Db 2201 CACCACGCAGGCGCTGTTCTGGCGTTCACCAACGCAACCCTGAACTCCTACCACCGTCTG 2260 

Qy 1861 GTTCCAGGCTTCGAGGCTCCAATCAACCTGGTGTACTCACAGCGCAACCGTTCCGCTGCT 1920 

Db 22 61 GTTCCAGGCTTCGAGGCTCCAATCAACCTGGTGTACTCACAGCGCAACCGTTCCGCTGCT 2320 

Qy 1921 GTCCGTATCCCAATCACCGGATCCAACCCAAAGGCAAAGCGCATCGAATTCCGCGCTCCA 1980 

Db 2321 GTCCGTATCCCAATCACCGGATCCAACCCGAAGGCAAAGCGCATCGAATTCCGCGCTCCA 2380 

Qy 1981 GACCCATCAGGCAACCCATACCTGGGCTTCGCAGCGATGATGATGGCCGGCCTCGACGGC 2040 

Db 2381 GACCCATCAGGCAACCCATACCTGGGCTTTGCAGCGATGATGATGGCCGGCCTCGACGGC 2440 

Qy 2 041 ATCAAGAACCGCATCGAGCCACACGCTCCAGTGGACAAGGACCTCTACGAACTGCCACCA 2100 

Db 2441 ATCAAGAACCGCATCGAGCCACACGCTCCAGTGGACAAGGACCTCTACGAACTACCACCA 2500 

Qy 2101 GAGGAAGCTGCATCCATTCCACAGGCACCAACCTCCCTGGAAGCATCCCTGAAGGCACTG 2160 

Db 2501 GAGGAAGCTGCATCCATTCCACAGGCACCAACCTCCCTGGAAGCATCCCTGAAGGCACTG 2560 

Qy 2161 CAGGAAGACACCGACTTCCTCACCGAGTCTGACGTCTTCACCGAGGATCTCATCGAGGCG 2220 

Db 2 5 61 CAGGAAGACACCGACTTCCTCACCGAGTCTGACGTCTTCACCGAGGATCTCATCGAGGCG 2 620 

Qy 2221 TACATCCAGTACAAGTACGACAACGAGATCTCCCCAGTTCGCCTGCGCCCAACCCCGCAG 2280 

Db 2621 TACATCCAGTACAAGTACGACAACGAGATCTCCCCAGTTCGCCTGCGCCCAACCCCGCAG 2680 

Qy 2281 GAATTCGAATTGTACTTCGACTGCTAATTCACTTAGCTAGCCGATAGCGGAAACCCCCTG 2340 

Db 2681 GAATTCGAATTGTACTTCGACTGCTAATTCACTTAGCTAGCCGATAGCGGAAACCCCCTG 2740 

Qy 2341 AAATTCTTCATTGAATTTCAGGGGGTTTCTTTTTTACATTCCACCTAAAAGGAAAGCGCC 2400 

Db 2741 ATUVTTCTTCATTGAATTTCAGGGGGTTTCTTTTTTACATTCCACCTAAAAGGAAAGCGCC 2800 

Qy 2401 GGATCCTCCATCATGGTGGATCCGGCGCTTTTATCTATTTGTTTTTGGGCTAGATGCCGA 2460 

Db 2801 GGATCCTCCATCATGGTGGATCCGGCGCTTTTATTTATTAGTTTTTGGGCTAGATGCCGA 2860 

Qy 24 61 TCAGTTCAGATGCAACTACATCGGACAGTGAGACGGTTCC 2500 

Db 2861 TCAGTTCAGATGCAACTACATCGGACAGTGAGACGGTTCC 2900 



Pompejus et al. teach a C. glutamicum strain and a gene from that C. glutamicum strain encoding 
glutaminase (Table 1, page 56, Glutamate and Glutamine metabolism, RXA00335 and RXN03176; SEQ 
ID NO: 101-102). The nucleotide sequence of the glutaminase gene of Pompejus et al. has been disclosed 

as SEQ ID NO: lOlin Pompejus et al. and is 861 nucleotides long. An alignment of this polynucleotide 
with the polynucleotide of SEQ ID NO: 1 shows that this sequence is 99% sequence identical to 
nucleotides 827-1687 of SEQ ID NO: 1 (99% = 851x100/861). A copy of this alignment (included in the 
Office action mailed on 3/5/2007) is provided below. 
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RESULT 5 
AAF71803 

ID AAF71803 standard; DNA; 861 BP. 
XX 

AC AAF71803; 
XX 

DT 30-APR-2001 (first entry) 
XX 

DE Corynebacterium glutamicum MP protein nucleotide sequence SEQ ID NO: 101. 

KW Corynel: aoteriurn glutamicum; metabolic pathway protein; MP protein; 

KW fine chemical ^'reduction; microorganism; organic acid; nucleoside; 

KW nonproteinogenic amino acid; purine base; pyrimidine base; nucleotide; 

KW lipid; saturated fatty acid; unsaturated fatty acid; did; vitamin; 

KW carbohydrate; aromatic compound; cof actor; polyketide; enzyme; ds . 

OS Corynebacterium glutamicum. 

FN WO200100843-A2. 

PD 04-JAN-2001. 

XX 

PF 23-JUN-2000; Z (i i i i iW( )- I lii i (i 0 923 . 
XX 

PR 25-JUN-1999; 99US-0141031P. 

PR Ol-JUL-1999; 9 9DE-01 0304 7 6 . 

PR 02-JUL-1999; 99US-0142101P. 

PR 08-JUL-1999; 99DE-01031415 . 

PR n;;-TTiL-l"^- ^ aoE-OlOS 1418 . 

PR ii^-Tnr-] ^^3; 3 arr-iil ii'1419. 

PR 1,-1111-15 5 1; 1 M 1 -111 II' 1420. 

PR Uo-jni-l>^>; J 5|iL-iil IIJ1424 . 

PR 08-JUL-1999; 99DE-01031428 . 

PR 08-JUL-1999; 99DE-01031434 . 

PR 08-JUL-1999; 99DE-01031435 . 

PR 08-JUL-1999; 99DE-01031443 . 

PR 08-JUL-1999; 99DE-01031453 . 

PR 08-JUL-1999; 99DE-01031457 . 

PR 08-JUL-1999; 9 9DE-01 0314 65 . 

PR 08-JUL-1999; 99DE-01031478 . 

PR 08-JUL-1999; 99DE-01031510 . 

PR 08-JUL-1999; 99DE-01031541 . 

PR 08-JUL-1999; 99DE-01031573 . 

PR 08-JUL-1999; 99DE-01031592 . 

PR 08-JUL-1999; 9 9DE-0 1 03 1 632 . 

PR 08-JUL-1999; 9 9DE-0 1 03 1 634 . 

PR 08-JUL-1999; 9 9DE-0 1 03 1 63 6 . 

PR 09-JUL-1999; 99DE-01032125 . 

PR 09-JUL-1999; 99DE-01 03212 5 . 

PR 09-JUL-1999; 99DE-01032130 . 

PR 09-JUL-1999; 99DE-0103218 6 . 

PR 09-JUL-1999; 99DE-0103220 6 . 

PR 09-JUL-1999; 99DE-01032227 . 

PR 09-JUL-1999; 99DE-01032228 . 

PR 09-JUL-1999; 99DE-01032229 . 

PR 09-JUL-1999; 99DE-01032230 . 

PR 14-JUL-1999; 99DE-01032922 . 

PR 14-JUL-1999; 99DE-0103292 6 . 

PR 14-JUL-1999; 99DE-01032928 . 

PR 14-JUL-1999; 99DE-01033004 . 

PR 14-JUL-1999; 99DE-01033005 . 

PR 14-JUL-1999; 99DE-0103300 6 . 

PR 12-AUG-1999; 99US-0148613P. 

PR 27-AUG-1999; 99DE-01040764 . 

PR 27-AUG-1999; 99DE-01040765 . 

PR 27-AUG-1999; 99DE-010407 66 . 

PR 27-AUG-1999; 99DE-01040832 . 

PR 31-AUG-1999; 99DE-01041378 . 
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31-AUG-1999; 
31-AUG-1999; 
31-AUG-1999; 
31-AUG-1999; 
03-SEP-l 
03-SEP-l 
- 



99DE-C 
99DE-C 
99DE-C 
99DE-C 
99DE-C 
99DE-C 



0 9-MAR-2000; 



042095. 
042124. 
042129. 
87970P. 



i M, Kroeger 



Schroeder H, Zelder 0, Haberhauer G; 



Nucleic acids from Corynebacterlum ; . ■ r: 
proteins, useful for producing fine :;.e;r-: 
including organic acids, nonproteinogenic 



incoding metabolic pathwa 

M microorganisms, 

) acids, and purine and 



PS Claim 3; Page 314-315; 1737pp; English. 
XX 

CC AAF71753 to AAF72330 encode the Corynebacterlum glutamicum metabolic 

CC pathway (MP) proteins given in AAB79634 to AAB80211. The C. glutamicum MP 

CC nucleic acids are useful for the production of fine chemicals in 

CC microorganisms, including organic acids, nonproteinogenic amino acids, 

CC purine and pyrimidine bases, nucleosides, nucleotides, lipids, saturated 

CC and unsaturated fatty acids, diols, carbohydrates, aromatic compounds, 

CC vitamins, cofactors, polyketides and enzymes 

SQ Sequence 361 BP; 199 A; 309 C; 205 G; 148 T; 0 U; 0 Other; 

Query Match 40.2%; Score 845; DB 4; Length 861; 

Best Local Similarity 98.8%; Pred. No. 3.4e-214; 

Matches 851; Conservative 0; Mismatches 10; Indels 0; Gaps 0; 
Qy 827 GAGTTGGCCGATTACATCCCGGAACTAAAATCTGCCGACCCAAACCCGCTGGCAGTAGCC 886 

Db 1 GAGTTGGCCGATTACATCCCGGAACTAAAATCTGCGGACCCAAACCCGCTGGCAGTAGCC 60 



887 CTGTGCACCGTTAACGGACACATCTACAGCGCAGGCGATGACGACATCGAATTCACCATG 

61 CTGTGCACCGTTAACGGACACATCTACAGCGCAGGCGATGACGACATCGAATTCACCATG 

947 CAAAGTATTTCCAAGCCCTTTGCCTACGCACTCGCACTCCAAGAATGCGGCTTTGATGAG 

121 CAAAGTATTTCCAAGCCATTTGCCTACGCACTCGCACTCCAAGAATGCGGCTTTGATGAG 

1007 GTCTCTGCATCCGTGGCCTTGGAACCCTCCGGTGAGGCCTTCAACGAACTTTCCCTCGAC 

181 GTCTCTGCATCCGTGGCCTTGGAGCCCTCCGGTGAGGCCTTCAACGAACTTTCCCTCGAC 

10 67 GGCGAAAACCGCCCCATGAACCCCATGATCAACGCCGGCGCGATCGCCATCAACCAGCTG 

241 GGCGAAAACCGCCCCATGAACCCCATGATCAACGCCGGCGCGATCGCCATCAACCAGCTG 

1127 ATCAACGGCTCCGACTCCACCGTGGAAGACCGAGTGGAAAAAATCCGACACTACTTCTCT 

301 ATCAACGGCTCCGATTCCACCGTGGAAGACCGCGTGGAAAAAATCCGACACTACTTCTCT 

1187 GAACTTGCTGGACGCGAACTCACCATCGACCGCGTGCTTGCCGAATCCGAACTCGCCGGC 



946 
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Db 3 61 GAACTTGCTGGACGCGAACTCACCATCGACCGCGTGCTTGCCGAATCCGAACTCGCCGGC 420 

Qy 1247 GCCGACCGCAACCTCTCCATCGCCCACATGCTGCGCAACTATGGCGTCATCGAAGACGAA 1306 

Db 421 GCCGACCGCAACCTCTCCATCGCCCACATGCTGCGCAATTACGGCGTCATCGAAGACGAA 480 

Qy 13 0 7 GCCCACGACGCCGTCCTCAGCTACACGCTGCAATGTGCCATCAAAGTAACCACGCGCGAC 13 66 

Db 481 GCCCACGACGCCGTCCTCAGCTACACGCTGCAATGCGCCATCAAAGTAACCACGCGCGAC 540 

Qy 1367 CTCGCAGTCATGACCGCCACGCTCGCCGCCGGCGGCACGCACCCAATTACCGGCAAGAAG 1426 

Db 541 CTCGCAGTCATGACCGCCACGCTCGCCGCCGGCGGCACACACCCAATTACCGGCAAGAAG 600 

Qy 1427 CTTCTCGACGCCCGCGTCTGCCGCCTCACCCTCTCCGTCATGGCTTCAGCAGGCATGTAC 1486 
Db 'ni "TT-T->;Ar'GCCCGCGTCTGCCGCCTCACCCTCTCCGTCATGGCTTCAGCAGGCATGTAC 660 

Qy 1487 r-,A r-,Ar-,r-, AGGGCAGTGGCTCTCCACCGTAGGCATCCCCGCGAAATCAGGAGTCGCCGGC 1546 

Db ' • 1 GA r,Ai;i;' AGGGCAGTGGCTCTCCACCGTAGGCATCCCCGCGAAATCAGGAGTCGCCGGC 720 

Qy 1547 i^i^A T AT' GGCATTCTGCCAGGTCAGCTGGGCATCGCCACATTTTCCCCACGCCTGAAC 1606 

Db 721 .;.;a t at GGCATTCTGCCAGGTCAGCTGGGCATCGCCACATTTTCCCCACGCCTGAAC 780 

Qy l'ii7 AAA.;g:AACAGCGTGCGCGGCGTAAAAATATTCAAACAGCTTTCCGACGACATGGGC 1666 

Db 7-11 AAAi;g:AACAGCGTGCGCGGCGTAAAAATATTCAAACAGCTTTCCGACGACATGGGC 840 

Qy 1667 CTCCACCTTATGTCCACCGAG 1687 

Db 841 CTCCACCTCATGTCCACCGAG 8 61 



In view of tlie fact tliat tlie specification discloses that the gene encoding the C. glutamicum 
glutaminase of SEQ ID NO: 2 is 2100 nucleotides long, one would reasonably expect the glutaminase 
gene in the C. glutamicum of Pompejus et al. to have a nucleotide sequence which is longer that that 
disclosed originally by Pompejus et al. (longer than SEQ ID NO: 101 of Pompejus et al.) by virtue of 
being from the same organism, i.e.., C. glutamicum, and at the same locus since the percent identity of 
SEQ ID NO: 101 with a fragment of SEQ ID NO: 1 is extremely high (99%). While Pompejus et al. do 
not disclose the entire sequence of their glutaminase gene, Nakagawa et al. provides the remaining 
structure of the C. glutamicum glutaminase gene of Pompejus et al. (GenBank accession number 
AX127151; from BP 1 108790). This is shown in an alignment of SEQ ID NO: 101 from Pompejus et al. 
against chromosomal DNA from C. glutamicum taught by Nakagawa et al. (GenBank accession number 
AX127151) where SEQ ID NO: 101 from Pompejus et al. is completely comprised by the chromosomal 
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convenience, the alignment of the glutaminase gene of Pompejus et al. and the chromosomal DNA of 
Nakagawa et al. is shown below: 

Bis&i 2 Sequences results 
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If one aligns the chromosomal DNA fragment of Nakagawa et al. that comprises the entire 
sequence of the C. glutamicum glutaminase gene of Pompejus et al., it is shown that the C. glutamicum of 
Pompejus et al. comprises a glutaminase gene which is 98.0% sequence identical to the polynucleotide of 
SEP ID NO: 1 (98.0% = 2059x100/2100). See alignment below (provided with the Office action mailed 
on 10/16/2008). 

RESULT 5 
AX127151/C 

LOCUS AX127151 349980 bp DNA linear PAT ll-MAY-2001 

DEFINITION Sequence 7067 from Patent EP1108790. 

ACCESSION AX127151 AX114121 

VERSION AX127151.1 GI:14041139 
KEYWORDS 

SOURCE Corynebacterlum glutamicum 

ORGANISM Corynebacterlum glutamicum 
Bacteria; Actinobacterla; 

REFERENCE 1 

AUTHORS Nakagawa, S., Mi: 

Yokoi,H., Tatei! 
TITLE Novel polynucleotides 

JOURNAL Patent: EP 1108790-A 7067 20-JUN-2001; 
KYOWA HAKKO KOGYO CO., LTD. (JP) 
FEATURES Location/Qualifiers 
source 1. .349980 

/organism="Corynebacterium glutamicum" 



Application/Control Number: 1 0/720, 1 77 
Art Unit: 1652 



Page 31 



/mol_type="genomic DNA" 
/db_xref="taxon:1718" 

/note="Seq 1 to long (3.309.400) split 
2.400.001 2.749.980" 



1 11, seq 7067 



Query Match 
Best Local Si 
Matches 2059; 



95.4%; Score 2004.4; DB 2; Length 349980; 
/ 97.6%; Pred. No. 0; 

rvative 0; Mismatches 41; Lndels 10; Gaps 
1 CACAAAATCCGGCGAATCCACCGAAATCGTCTTCATCTTTGGCTTGATCAAATGCCTCAT i 



61 TCGGCCi 



;CACCGTCACGCTTCGAGAAATTGAAATAGCGCTTGTCGAC 

12 0 CACrCTCAACGGCAGCCGCCAGCGCGTGGCATCAGCCCAGGATTTATTAGGA 171 

22 83 7 8 CAACGGCAGCCGCCAGCGAGCCTGTGCCAGCGCGTGGCATCAGCCCAGGATTTATTAGGA 22 8319 

17 2 CCGGCGATATAGGTAArGGAGTGGCACCCCTGATCCACCAAATGCACCACAGCCTTCGCC 231 

22 8318 CCGGCGATATAGGTAArGGAGCGGCACCCCTGATCCACCAAATGCACCA{ 

232 GTACCGTCGTAGTTATCCACCATCACGCTGGGAATACCTTGCACTTCACC 

! GCACCGTCGTAGTTATCCACCATCACGCTGGGAATACCTTGCACTTCACGGCTCATTAAT 228199 

' ACAGTGGGAATTTCCCGCGCGACTTTGTGGATCTCACCAGAATCCATCCTTGAAGCAGCG 351 

22 8198 ACAGTGGGAATTT'-.nCGCGCGACTTTGTGGATCTCACCAGAATCCATC 

352 AGCAATAAG'-.' 

22 813 8 AGCAATAAGCC 



22825! 



ACAAAATCCGGCG7VATCCACCGAAATCGTCTTCATCTTTGGCTTGATCAAATGCCTCAT 22 843 9 



ACCGTCACGCTTCGAGAAATAGAAATAGCGCTTGTCGACGCCACCC- 



GACGATCTTGTCCAGCACCTCC 



412 GACTCCCGGGCGTCGACAAGCGCAACCGTATAGCCCTGAGTGCTTGCGGCATGCTGCGCG 471 

22 8 0 7 8 GACTCCCGGGCGTCGACAAGCGCAACCGTATAGCCCTGAGTGCTTGCGGCGTGCTGCGCG 228019 

4 72 CCCTGGAAAATTTCCAAGAAGAAGGGATTCGATGCATCGGTGGCAACCATAGCGATGATA 531 

22 8 018 CCCCGGAAAATTTCCAAGAAGAAGGGATTCGACGCATCGGCGGCAACCATAGCGATGAGG 22 7 959 

532 CCGGTGTTTTGGCGCTGAAAAGCCTGAGTTTCCACACGCGTTGCGGATTTTCTCCGCAGT 5 91 

22 7 95 8 CCGGTGTTTTGGCGCTGAAAAGCCTGAGTTTCCACACGCGTTGCGGATTTTCTCCGCAGT 2278 9 9 

5 92 GGAAAAACTCACTCGCCCAGGCTGCGAAAACGCCCGCGACACAGTGGAAGGGGAGACGCC 651 
2278 98 GGAAAAACTCACTCGCCCAGGCTGCGAAAACGCCCGCGACACAGTGGAAGGGGAGACGCC 22783 9 

652 AGCGACTTTTGCGACATCATAAATGGTGGCTTTTGAGTCGCTGTG-GCCCCAGAATCTGT 710 

227838 AGCGACTTTTGCGACATCATAAATGGTGGCTTTTGAGTCGCTGTGAGCCCCAGAATCTGT 22777 9 

711 CATGCACAAGAGTATATAGCGCAAAAGAAATCACTAGTCTTGATTCTATGTTGACGATGC 770 

227778 CATGCACAAGAGTATATAGCGCAAAAGAAATCACTAGTCTTGATTCTATGTTGACGATGC 227719 

771 CGATACCCGAGTACCTGCACGAAATTTTAGATGATGTCCGCGACACCACCTCCGGCGAGT 830 

227718 CGATACCCGAGTACCTGCACGAAATTTTAGATGATGTCCGCGACACCACCTCCGGCGAGT 227659 

831 TGGCCGATTACATCCCGGAACTAAAATCTGCCGACCCAAACCCGCTGGCAGTAGCCCTGT 890 



CTGGACTTAATC 



:t 228; 



AGCCTTCGGC 228259 
ATTAAT 2 91 



:TTGAAGCAGCG 228139 
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951 
227538 
1011 
227478 



TGGCCGATTACATCCCGGAACTAAAATCTGCGGACCCAAACCCGCTGGCAGTAGCCCTGT 5 
GCACCGTTTVACGGACACATi TA' AG, - j-- -il^i ^ACATCGAATTCACCATGCAAA i 

gcaccgtt7vacggacacatctacagcgcaggcgatgacgacatcgaattcaccatgcaaa 2 
gtatttcc7vagccctttgcctacgcactcgcactccaagaatgcggctttgatgaggtct 1 
;tatttccaagccatttgcctacgcactcgcactccaagaatgcggctttgatgaggt( 
tgcatccgtggccttggaaccctccggtgaggccttcaacgaactttccctcgacggc 
ctgcatccgtggccttggagccctccggtgaggccttcaacgaactttccctcgacggcg 22 74 
aaaaccgccccatgaaccccatgatcaacgccggcgcgatcgccatcaaccagctgatca 1130 



227178 
13 71 



226998 
1551 

226938 
1611 

226878 



1671 



1731 
226758 



laaaaaatccgacactacttc 
;aai;accgcgtggaaaaaatccgacactacttctctgaac 
.tcgaccgcgtgcttgccgaatccgaactcgccggcgccg 
.ctcaccatcgaccgcgtgcttgccgaatccgaactcgccggcgccg 

;ATCGCCCACATGCTGCGCAACTATGGCGTCATCGAA:'A' -I'AAG. ■ 

icccacatgctgcgcaattacggcgtcatcgaagacgaagc'ji:: 
acacgctgcaatgtgccatcaaagtaaccacgcgcgacctcg 
:aatgcgccatcaaagtaaccacgcgcgacctcg 



ATGATCAACG( 
AA A ( (,A( 



ggcgcgatcgccatcaaccagctgatci 

:tg7u\' 



acgcacccaattaccggcaagaagcttc 1 
oacgctcgccgccggcggcacacacccaattaccggcaagaagcttc s 
ctgccgcctcaccctctccgtcatggcttcagcaggcatgtacgacg 1 
T ,A , gcgtctgccgcctcaccctctccgtcatggcttcagcaggcatgtacgacg s 
aggcagggcagtggctctccaccgtaggcatccccgcgaaatcaggagtcgccggcggac 1 
aggcagggcagtggctctccaccgtaggcatccccgcgaaatcaggagtcgccggcggac 5 
tcatcggcattctgccaggtcagctgggcatcgccacattttccccacgcctgaacccca 1 
tcatcggcattctgccaggtcagctgggcatcgccacattttccccacgcctgaacccca 2 
aaggcaacagcgtgcgcggcgtaaaaatattcaaacagctttccgacgacatgggcctcc 
aaggcaacagcgtgcgcggcgtaaaaatattcaaacagctttccgacgacatgggcctcc 
accttatgtccaccgagcaggtatccggccacgcagtacgatccattacgcgggacggcg 
acctcatgtccaccgagcaggtatccggccacgcagtacgatccatcacgcgggacggcg 
acaccaccttcatccaaatgcagggcgccatgaacttctcagccagcgaaagcttcctcc 
acaccaccttcatccaaatgcagggcgccatgaacttctccgccagcgaaagcttcctcc 
acgccatcgtggaacacaactttgaaggcaccgaagttgttcttgatctcacccgagtac 
acgccatcgtggaacacaactttgaaggcaccgaagttgttcttgatctcacccgagtac 



51 TTAGCTTCCACCCCGTAGCCATCCGCATGATCAAAGAAGGCCTCAAACGCATCCGCGACG 1910 



1670 
226819 
1730 
226759 
1790 
226699 
.850 
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Db 226638 TTAGCTTCCACCCCGTAGCCATCCGCATGATCAAAGAAGGCCTCAAACGCATCCGCGACG 226579 
Qy 1911 CAGGCTTTGAGGTGTTCATCCTCGACCCAGATGACGTACTGCCCGATTTCATGTTTTCCG 1970 

Db 226578 CAGGCTTTGAGGTGTTCATCCTCGACCCAGATGACGTACTGCCCGATTTCATGTTTTCCG 226519 
Qy 1971 ACGGCACCATCTGCAAAGAACGAGTGTGACCGGTAGCTTTATGGTCTGAACAATTCGAAG 2 03 0 

Db 226518 ACGGCACCATCTGCAAAGAACGAGTGTGACCGGTAGCTTTATGGGCTGAACAATTCTAAG 226459 
Qy 2 031 GAGATTAATCGGTGAAAAAGAAGCTTATGTTGCCTTTGATTGTTGCAGCTTTGGGATTAA 20 90 

Db 226458 GAGAATTATCCGTGAAAAAGAAGCTTATGTTGCCTTTGATTGTTGCAGCTTTGGGGTTAA 226399 
Qy 2091 GTGCCTGCAG 2100 

Db 226398 GTGCCTGCAG 226389 

Therefore, even if one were to interpret the term "95% or more homologous to SEP ID NO: 
1/3" as "95% or more sequence identical to the polynucleotide of SEP ID NO: 1/3. (I) the C. 
glutamicum of Pompeius et al., as evidenced by Nakemawa ct al.. comprises an endogenous glutaminase 
gene which is more than 95% sequence identical to the polynucleotide of SEP ID NO: 1. and (2) the 
glutamine synthetase gene of Jakobv et al. is at least 95% sequence identical to the polynucleotide of 
SEP ID NP: 3 . As such, the structural limitations recited in the claims with regard to the glutaminase 
and glutamine synthetase genes are met by the teachings of the cited art. Pompejus et al. also teach that 
the disclosed C. glutamicum gene can be used for the modulation of production of amino acids (page 1 1 , 
lines 20-25) and that glutamine is used in both pharmaceutical and cosmetics industries (page 13, lines 
17-19). Pompejus et al. do not teach a mutant corjmeform bacterium wherein the glutaminase activity in 
said bacterium has been reduced and glutamine synthetase activity has been enhanced. 

Claims 1, 4-5, 13-16, 19-21 are directed in part to a coryneform bacterium that produces L- 
glutamine modified such that (1) the glutaminase activity of said bacterium is reduced by disrupting the 
endogenous glutaminase gene on the chromosome, and the glutamine sjmthetase activity in said 
bacteriimi is increased by increasing the copy number of a gene encoding a glutamine synthetase or by 
placing said gene under the control of the lac, trp, or trc promoter, wherein the glutaminase gene to be 
disrupted is a structural variant of the polynucleotide of SEP ID NP: 1 that hybridizes under the stringent 
conditions recited in claim 1 to the polynucleotide of SEQ ID NP: 1, and the glutamine synthetase gene 
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is a structural variant of the polynucleotide of SEQ ID NO: 3 that hybridizes under the stringent 
conditions recited in claims 5 and 16 to the polynucleotide of SEQ ID NO: 3, wherein the glutamine 
synthetase activity in said bacterium is at least double that of the glutaminase activity, and wherein said 
glutaminase activity is 0.01 U/mg protein or less. 

It would have been obvious to one of ordinary skill in the art at the time the invention was made 
to modify the C. glutamicum cell that endogenously comprises the C. glutamicum glutaminase gene of 
Pompejus et al. by (1) deleting all or most of the coding region of the glutaminase gene, and (2) 
increasing the expression of the C. glutamicum glutamine synthetase gene of Jakoby et al. either by 
increasing its copy number or by placing said gene under the control of the lac, trp, or trc promoters, for 
the benefit of producing L-glutamine in view of the fact that glutaminase catalyzes the degradation of L- 
glutamine and glutamine synthetase catalyzes the formation of L-glutamine. A person of ordinary skill in 
the art is motivated to construct such C. glutamicum cell in view of the fact that (1) Duran et al. teach an 
increase in L-glutamine production when the glutaminase gene is disrupted, (2) Pompejus et al. teach that 
L-glutamine is a chemical used in the pharmaceutical and cosmetics industries, (3) Duran et al. teach that 
glutaminase degrades L-glutamine to glutamate, (4) Nakamura et al. teach a method for the production of 
L-glutamine where a reduction in the production of L-glutamic acid is desired, (5) Nakamura et al. teach 
that increasing glutamine synthetase activity results in an increase in L-glutamine production, and (6) the 
use of strong heterologous promoters allows for controlled expression of the protein of interest as they 
require the presence of inducers for expression to occur (e.g., lactose and tryptophan). 

One of ordinary skill in the art has a reasonable expectation of success at modifying such C. 
glutamicum cell in view of the fact that (1) Pompejus et al. teach the C. glutamicum cell comprising the 
endogenous glutaminase gene recited in the claims, (2) Jakoby et al. teach the C. glutamicum glutamine 
synthetase gene recited in the claims, (3) inactivation of genes by introducing deletions/insertions if the 
sequence of the target gene is known is well known and widely practiced in the art, (4) Nakamura et al. 
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teach increased expression of the glutamine synthetase gene for increased L-glutamine production in C. 
glutamicum, (5) Duran et al. teach that inactivation of the glutaminase gene results in increased L- 
glutamine production, and (6) increased expression by increasing the copy number of the gene of interest 
and the use of lac, trc, or trp promoters is well known in the art. In the absence evidence to the contrary, 
if no additional sources of glutaminase activity are present, a deletion of the glutaminase gene wherein 
most or all of the coding region is removed would result in no glutaminase activity (i.e., 0 U/mg protein). 
If the glutaminase activity is 0 U/mg protein, then the glutamine synthetase activity would be expected to 
be at least double that of glutaminase. Therefore, the invention as a whole would have been prima facie 
obvious to a person of ordinary skill in the art at the time the invention was made. 

(10) Response to Argument 

A. Le gal Standard 

On pages 4-7, Appellant refers to case law which Appellant indicates as relevant to the issues of 
indefiniteness, written description, enablement and obviousness. The Examiner acknowledges the case 
law cited by Appellant. 

B. The rejection of claims 1. 4-5. 12-16. and 18-21 under 35 U.S.C. $112 2^ parasraph is 

in error 

On pages 8-10, Appellant argues that the Examiner's position ignores estabUshed precedent in 
Group 1600 and refers to patents issued to Appellant from Art Unit 1652 where similar language to that 
used in claims 1, 5 and 16 (i.e., "95% or more homologous to SEQ ID NO: X") is present. Appellant 
argues that the reason such language is universally accepted as being clear and definite is not found in the 
specification but rather in the standardized and well-practiced methods for determining homology 
between sequences, citing BLAST as a computer algorithm commonly used in the art for calculating 
homology. With regard to claims 12 and 1 8, Appellant argues that these claims should be excluded 
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from the rejection because the genus of genes recited is defined as one which encompasses genes that 
encode the polypeptide of SEQ ID NO: 2, thus being a very definite group of genes and essentially 
nullifying the 95% homology language of the independent claim. Appellant fiirther argues that it is 
agreed that the terms "homology" and identity are not the same and that Appellant chose to claim "95% 
homologous" and not "95% identity", thus it is impermissible that the Examiner would construe the 
claims in any other way. Appellant also argue that the Examiner is incorrect when asserting that the 
specification does not provide the specific parameters/methods intended in the calculation of sequence 
homology because the Examiner must also look beyond the specification and the knowledge of the art for 
the definition of this term. It is appellant's contention that calculations for determining homology have 
been made for decades, and that while they may give varying resuhs, such variances can be accounted for 
and recognized by virtue of the fact that these calculations have been routinely made for a long time. 

Appellant's arguments have been fully considered but not found persuasive. With regard to 
arguments referring to a "established precedent" in Group 1600 or the cited US patents, it is noted that 
each application is examined on its own merits and any discussion regarding policy or previously issued 
US patents would be improper herein in view of the fact that the Examiner has no authority to comment 
in regard to policy, and any discussion of other applications would require review of the record of each 
individual case. While one could have interpreted the term "95% or more homologous to SEQ ID NO: 
X" to be limited to "95% or more sequence identical to SEQ ID NO: X", it is abundantly clear from 
Appellant's responses, including the Brief, that the term "homology" should not be read as "identity ". 
The Examiner has acknowledged throughout the prosecution of the instant application that methods to 
calculate homology, including BLAST, are known in the art. It is reiterated herein that the issue in the 
instant application is not whether one of skill in the art would not know how to calculate homology. The 
issue in the instant case is whether one of skill in the art can determine the scope of the claims when there 
is a specific numerical value recited (95%). there are different ways to calculate homology that would 
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render different homology values for a particular set of sequences, and neither the claim nor the 
specification provides a clue as to which is the intended method to calculate such homology value so that 
it would be clear as to which species fall within the genus of nucleic acids recited and which ones are 
excluded fi-om the recited genus. 

With regard to claims 12 and 18, it is reiterated herein that if the claims were to encompass the 
entire genus of genes encoding the protein of SEQ ID NO: 2, the instant rejection would not be 
applicable to these claims. Instead, claims 1 2 and 1 8 encompass a subset of the genus of genes encoding 
the protein of SEP ID NO: 2 . wherein said genes hybridize under the conditions recited to the 
polynucleotide of SEQ ID NO: 1 and are at least 95% sequence homologous to SEQ ID NO: 1. In view 
of the fact that it is unclear which of the genes that hybridize under the conditions recited fall within the 
scope of "at least 95% sequence homologous to SEQ ID NO: 1", it follows that it is unclear as to which 
of the genes recited in claim lb) are encompassed by the subset of genes of claims 12 and 18 . 

Arguments regarding the knowledge of the art with regard to variations in the calculation of 
homology and how these variations are accounted for, recognized, and not an issue with regard to 
indefiniteness are not persuasive because the issue is not whether or not one would recognize or account 
for the variability in the calculation of homology, but rather which is appellant's intended scope for the 
term "95% or more homologous to SEQ ID NO: X" . As previously stated, using the scoring table 
(matrix) IDENTITY_NUC and parameter values Gapop = 10.0 and Gapext = 1.0, the polynucleotide of 
GenBank accession number BA000036_26 is 95.4 % sequence homologous to the polynucleotide of 
SEQ ID NO: 1. If the same calculation is carried out with the same scoring table and parameter values 
Gapop = 10.0 and Gapext = 0. 1, the polynucleotide of GenBank accession number BA000036_26 is 96.1 
% sequence homologous to the polynucleotide of SEQ ID NO: 1. If the claim were to recite "96% or 
more homologous to SEQ ID NO: 1", could the polynucleotide of GenBank accession number 
BA000036_26 be considered as encompassed by the term "96% or more homologous to SEQ ID NO: 
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1"? There is no definite answer to that question because there are several ways to calculate homology and 
the specification is silent with regard to how the calculation should be made. In the instant case, the 
claims include a numerical limitation without (1) stating which of the multiple methods/parameters for 
calculating homology should be used, or (2) providing some guidance as to how to determine which 
polynucleotides are encompassed/excluded by the term. As such, one of skill in the art cannot reasonably 
conclude that the term "95% or more homologous to SEQ ID NO: X" is clear and definite. 

C. The rejection of claims 1. 4-5. 12-16. 18. 19. and 21 under 35 U.S.C. U12 1- 
parasraph, written description, is in error 

On pages 10-12, Appellant argues that a "precise reduction" is not required by the claims but a 
reduction to any level below 0. 1 U/mg. Similarly, Appellant argues that the ratio of activities of claims 4 
and 15 do not require the skilled art worker to achieve exactly the 2:1 ratio of glutamine synthetase to 
glutaminase activity. Appellant asserts that the Examiner is incorrect in asserting that the values recited 
for activity and ratio can be obtained by any means because the claims require that the glutaminase gene 
be disrupted or mutated. According to Appellant, disruption and/or mutation of genes are well known 
procedures in the art. Appellant fiirther refers to Exhibit A, which is an alignment of six sequences 
corresponding to glutaminases, and states that one of skill in the art can recognize fi-om this alignment 
which are the important regions associated with enzymatic activity and detemiine where to introduce 
amino acid mutations to reduce activity. Appellant argues that one of skill in the art can also use the 
sequence information for glutaminase genes, determine the regulatory regions, and mutate/disrupt said 
regulatory regions. Thus, Appellant is of the opinion that one of skill in the art can obtain a coryneform 
bacterium as claimed where glutaminase activity is reduced to 0. 1 U/mg of cellular protein or any level 
below this activity level. In addition, Appellant refers to Exhibit B, which is an alignment of glutamine 
synthetase genes (ghi) from B.flavum, C. glutamicum, C. efficiens andM. tuberculosis, and asserts that 
the gin genes are highly conserved. Therefore, one of skill in the art would have reasonably imderstand 
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that a DNA sequence which has 95% or more homology to SEQ ID NO: 3 would naturally encode a 
protein having glutamine synthetase activity. 

Appellant's arguments have been fully considered but are not deemed persuasive. As clearly 
stated in the claims and contrary to Appellant's assertions, the claims do require the precise levels of 
glutaminase activity (0.1 and 0.01 U/mg) as well as the precise ratio of glutaminase to glutamine 
synthetase activity (1 :2) in view of the recitation of "glutaminase activity of the bacterium is reduced to 
0.1 U/mg of cellular protein or less", "glutaminase activity of the bacterium is reduced to 0.01 U/mg of 
cellular protein or less", and "glutaminase activitv is V2 or less than glutamine synthetase activity" 
(emphasis added). While it is agreed that disruption of the glutaminase gene, either within the regulatory 
or coding regions, would result in no glutaminase activity (0 U/mg), and 0 U/mg protein is a species of 
the genus of levels of glutaminase activity recited, the claims (1) encompass more than this level of 
glutaminase activity, and (2) also recite "mutating a glutaminase gene" as the method to achieve the 
recited 0. 1/0.01 U/mg. While disruption is one of the mutations that can be made to a gene, the term 
"mutating a glutaminase gene" encompasses structural modifications in the regulatory region of the gene 
as well as structural modifications in the coding region of the gene such that the encoded protein would 
have the recited enzymatic activity. The mutations which would result in a glutaminase activity of 0. 1 or 
0.01 U/mg of cellular protein have not been described in the specification nor the prior art. Since the 
recited levels are the main embodiments of the genus of glutaminase activity levels recited, one of skill in 
the art would expect, at a minimum, that the specification would adequately describe those embodiments 
which are considered representative of the genus. 

Appellant's arguments regarding how one of skill in the art can use the alignment of six 
sequences corresponding to glutaminases to determine which are the structural modifications that would 
lead to the desired glutaminase levels are not found persuasive because (1) not all conserved regions are 
necessarily related to activity and can be an artifact of how evolutionarily related the sources of the 
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glutaminases are - the more closely related two organisms are, the more structural conservation one would 
expect between proteins having the same function; (2) conserved regions alone without some 
structure/fimction correlation won't provide guidance/suggestion as to the effect of making a particular 
modification on enzymatic activity levels (e.g., would making a substitution at position X within 
conserved region Y result in a reduction to Z U/mg protein?), and (3) conserved regions are dependent on 
the sequences which are used in the alignment and there is no indication that the conserved regions in the 
alignment provided are found in glutaminases not used in the alignment provided by Appellant. 

With regard to the recited ratio of glutaminase to glutamine synthetase activity, it is reiterated 
herein that the claims do not place any limitations regarding the modifications that can be made to the 
bacterium to adjust glutamine synthetase activity and meet the desired ratio. It is noted that the ratio is a 
function of both enzymatic activities. As stated in previous Office actions, some of the claims encompass 
not only increasing the expression of the DNA of SEQ ID NO: 3 and the structural variant of the DNA 
of SEQ ID NO: 3 as recited in claims 5 and 16, but they also encompass increasing the activity of any 
glutamine synthetase activity (from any organism) in said bacterium to achieve the recited ratio by any 
means. As such, the modifications encompass not only structural modifications in the regulatory or 
coding regions of the endogenous glutamine synthetase genes, but also the expression of unknown 
transcription modulators of glutamine synthetase genes as well as the addition of chemical inducers of 
transcription or chemical enhancers of enzymatic activity. 

The Examiner has previously acknowledged the alignment of glutamine synthetase amino acid 
sequences provided. However, as previously stated, conserved regions in an alignment are sequence- 
dependent, and in the absence of any teaching or suggestion that the conserved regions in an alignment 
are also going to be found in other glutamine synthetases, it is unclear as to whether the conserved 
regions found within a limited number of sequences are related to activity. Appellant's arguments that 
one of skill in the art would reasonably conclude that the recited structural variants of the polynucleotide 
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of SEQ ID NO: 3 would naturally encode a glutamine synthetase are not persuasive in view of the fact 
that the art, as evidenced by Seffemick et al. and Witkowski et al., clearly teaches that even when two 
proteins share a substantial amount of structural features (98% sequence identity in Seffemick et al., or 
one single amino acid substitution in Witkowski et al.), their activities are not the same. Furthermore, 
there is no teaching in the art suggesting that all the structural variants of the polynucleotide of SEQ ID 
NO: 3 as recited that do not encode the protein of SEQ ID NO: 4 would encode proteins having 
glutamine synthetase activity, nor there is any structure/fiinction correlation disclosed. As previously 
indicated, even if the assumption is made that the claims encompass variants of the poljTiucleotide of 
SEQ ID NO: 3 having at least 95% sequence identity to the polynucleotide of SEQ ID NO: 3, the genus 
of proteins encoded by that genus of polynucleotides will include proteins which are 74% sequence 
identical to the polypeptide of SEQ ID NO: 4 (see calculation above). Thus, contrary to Appellant's 
assertions, one of skill in the art cannot reasonably conclude that all the recited variants of the 
polynucleotide of SEQ ID NO: 3 would encode a protein having glutamine synthetase activity. 

D. The r ejection of claims 1, 4-5, 12-16, 18, and 18-21 under 35 U.S.C. ^112 7^ p ara graph, 
enablement, is in error 

On pages 12-14, Appellant reiterates the arguments previously stated regarding the written 
description issue. Appellant argues that a "precise reduction" is not required by the claims but a 
reduction to any level below 0. 1 U/mg. Similarly, Appellant argues that the ratio of activities of claims 4 
and 15 do not require the skilled art worker to achieve exactly the 2:1 ratio of glutamine synthetase to 
glutaminase activity. Appellant asserts that the Examiner is incoiTect in asserting that the values recited 
for activity and ratio can be obtained by any means because the claims require that the glutaminase gene 
be disrupted or mutated. According to Appellant, disruption and/or mutation of genes are well known 
procedures in the art. Appellant states that it is illogical to find the end point of 0 U/mg protein enabled 
but the range of 0. 1-0.01 U/mg not. Also, Appellant cites case law in support of the argument that 
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inoperable embodiments are permitted to be encompassed by the claims and that the exemplification of 
every embodiment is not required to satisfy the requirements of 35 U.S.C. § 1 12 paragraph. Appellant 
refers to Exhibits A and B as described above and reiterates that (1) one of skill in the art could recognize 
from this alignment which are the important regions associated with glutaminase activity and determine 
where to infroduce amino acid mutations to reduce activity, (2) one of skill in the art can also use the 
sequence information for glutaminase genes, determine the regulatory regions, and mutate/disrupt said 
regulatory regions, (3) one of skill in the art can obtain a coryneform bacterium as claimed where 
glutaminase activity is reduced to 0. 1 U/mg of cellular protein or any level below this activity level, (4) 
gin genes are highly conserved in view of the alignment of Exhibit B, and (5) one of skill in the art would 
conclude that a DNA sequence which has 95% or more homology to SEQ ID NO: 3 would naturally 
encode a protein having glutamine synthetase activity. 

Appellant's arguments have been ftiUy considered but are not deemed persuasive. The Examiner 
has already addressed those arguments which were first provided with regard to the written description 
rejection. See extensive discussion above. With regard to the argument that it is illogical to find the end 
point of 0 U/mg protein enabled but the range of 0. 1-0.01 U/mg not, Appellant is reminded that the 
instant situation is analogous to having one species in the genus enabled while the remainder of the genus 
not enabled. As such, there is nothing illogical in finding one of the species of the genus of glutaminase 
levels enabled but not others. As previously stated, the claims are enabled for a disruption in the 
glutaminase gene which would result in no enzymatic activity. However, neither the specification nor the 
prior art teach or suggest how to achieve the precise glutaminase activity levels or the specific ratio of 
glutaminase to glutamine synthetase activity recited in the claims. As discussed above, in addition to 
requiring any type of mutation to the glutaminase gene to achieve the recited glutaminase levels, the 
claims also require any type of modification to achieve the recited ratio of glutaminase to glutamine 
synthetase activity. These modifications can be mutations, as well as the expression of unknown 
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transcription inducers or the addition of chemical transcription inducers or chemicals which enhance 
glutamine synthetase activity. Determining which mutations and modifications out of any number of 
possibilities is not considered routine in the art. With regard to inoperable embodiments, while the 
examiner agrees that inoperable embodiments are permitted to be encompassed by the claims and that the 
exemplification of every embodiment is not required to satisfy the requirements of 35 U.S.C. § 1 12 
paragraph, in the instant case there is only one embodiment that has been enabled for the recited genus of 
mutations and glutaminase activities, which is disruption of the glutaminase gene to eliminate 
glutaminase activity (0 U/mg), and two embodiments that have been enabled for the recited genus of 
modifications and recited ratio, which is increasing the copy number of the glutamine synthetase gene or 
replacing the promoter of said glutamine synthetase gene with a stronger heterologous promoter. Thus, 
one of skill in the art would not reasonably conclude that these embodiments enable the entire claimed 
invention. 

E. The rejection of claims 1. 4-5. 13-16. and 19-21 under 35 U.S.C. $103 
On pages 14-16, Appellant argues that one of skill in the art would have not been motivated or 
have any reason to combine the teachings of the cited references. Specifically, Appellant argues that 
Duran et al. only teach uptake of glutamine added to the medium by bacterial cells and does not show 
production of glutamine by the LM16 strain in the culture medium. Appellant refers to Table 1 of Duran 
et al. and states that the intracellular glutamate level in the LM16 strain is low compared to that in the 
wild type strain when the mutant is cultivated in a medium containing ammonium and succinate as 
growth substrates. Appellant states that glutamine is synthesized fi^om glutamate and ammonium in a 
reaction catalyzed by glutamine synthetase, thus one of skill in the art would know that the production of 
glutamine decreases when the intracellular glutamate concentration decreases. Appellant fiirther argues 
that Figure 3 of Duran et al. shows that the amount of ^"^002 released fi"om the LM16 strain and the wild- 
type strain are almost the same when the cells are cultivated in a medium containing glutamine and 
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succinate, thus it is appellant's contention that one of skill in the art would not conclude from the 
teachings of Duran et al. that knocking out glutaminase would result in increased glutamine productivity 
since glutaminase is clearly not involved, or involved very minimally, in the degradation of glutamine. 

Appellant's arguments have been fiiUy considered but are not found persuasive. It appears from 
Appellant's remarks there is no dispute with regard to the teachings of the cited art as they relate to the 
genes recited in the claims. The Examiner has acknowledged that Duran et al. do not teach extracellular 
glutamine levels or a coryneform bacterium. However, as previously indicated before, Duran et al. 
clearly teach that by reducing glutaminase activity, there is an increase in glutamine levels. The abstract 
of the reference by Duran et al. is reproduced below: 

The role of giutaminase in Rhiaschium etih 
studies with a new mutant 

Socorro Durda Giseia Du Pont, Atejandfa Huerta-Zepeda 
and Jorge Cslderdn 

;r,, fK nd- - < v .lJ-<c^icl > V « J2 3S 8U. fix: + « S SO flft 4». 



)n ortier to examine th« roj« of glutamiiUMe En flhhmbium etti, we isotated and 
£haraet«rix«d a a etti gtutaminMW mutant (LMIS). Tbt» mutant was selected 
for its im|asir«d ability to grow on ^utambM as ttitrogen «n<l carbon source 
whSI« retaining the abii i^ to grow on other nitrftgen arul carbon Mturces. The 
mutant showed very low iewets of gtotamJna«e activity uniler va»io«« growth 
conditions fr> cotn)>ari$on with the wUd-type strairt. With gtutamine as the onjy 
nitroseri and earbon source, LMIS showed poor growth, wi^ a very hi9h 
corrtertt of glutamine, law glutamate coriterit, and reduced ammonium 
eNcretion and "CO, evolution from JU-"C)slutannine compared to the wiid-type 
strain, "Otis iodi(;;3te» that the main rofe of «, etfi glotaminase is in the use of 
glutamine as carijori sourte. R. ««/ glutaminase aJso {days a rote in maintaining 
ttie batan«e between giutamate and ^iutaraine, as shown by the accumulation 
of gtutnmine and the low ^iutamate content (»f the nrvutartt tmder different 
grow^ conditions- These results also indicate that gtutaminasc participates Sn 
a glutamirte <yde in which it desrade^ gjutamtne sarfiwh is then resynthesized 
by glutamine synthetase. The higher glutaMtf n« and tower ^utsmate content 
found in bacteroids of LM16 m comparison with bacteroids of the wiid>ty{>e 
strain tttdicate «»at 9)utamin« itegrAdaitton by slutaminase plays an bnportant 
rote during the symbiosis between », «Hi and PHaseotux vutgaris. 



As clearly stated by Duran et al., glutaminase is an enzyme which catalyzes the degradation of 
glutamine. Therefore, any suggestion that glutaminase is not involved in the degradation of glutamine is 
contrary to the knowledge of one of skill in the art. In addition, the conclusion that a reduction in 



glutaminase activity results in an increase in glutamine levels is explicitly stated by Duran et al .. 
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presumably based on their own data . Therefore, it is unclear to the Examiner as to how one of skill in the 
art could reasonably conclude from the teachings of Duran et al. that knocking out glutaminase would not 
result in increased glutamine productivity, or that glutaminase is clearly not involved in the degradation of 
glutamine. Table 1 of the reference by Duran et al. is presented below for the reader's convenience: 

S.^^UR AN an^; ^.^^.^.'^.^ . 

rafete Glutamme and gl«tam.t« ^tii wisd-typ. and WiU m^^ni 
qrown. on different iubstf st«s ^ _ 



lilt (ktwrakied aft" 



S h grewtb and is expMPsed as niMoJ {mg psoteiftr'- 



Oiutsmine Oiutsma** Giuiamine OSiaiamatc 




Appellant has argued that the level of glutamate in the mutant LM16 (has reduced glutaminase 
activity) is lower than the level of glutamate in the wild-type, therefore one of skill in the art would know 
that the production of glutamine decreases when the intracellular glutamate concentration decreases. In 
response, Appellant's attention is directed to every single glutamine entry for the wild-type and LM16 
strains, where it is clear that for all the growth substrates used , the levels of glutamine are higher in the 
glutaminase deficient mutant. Even if one argues that the levels of glutamine are higher when glutamine 
is externally added as growth substrate, the increase in glutamine levels is double for those cases where 
no glutamine was externally added as growth substrate (from 0.4 to 0.9/0.8). See the results obtained 
with ammonium+succinate and peptone+yeast extract. 

Appellant has argued that in view of the teachings of Figure 3 regarding the amount of ^"^COi 
released from the LM16 strain and the wild-type strain when the cells are cultivated in a medium, one of 
skill in the art would not conclude from the teachings of Duran et al. that knocking out glutaminase would 
result in increased glutamine productivity since glutaminase is clearly not involved, or involved very 
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minimally, in the degradation of glutamine. In response. Appellant's attention is directed to pages 2886- 

2887 of the reference by Duran et al. where it is stated: 

To evaluate the pardcipatwn o( glutammase m tU | 
«LsibBti05i of glutamine as csxhoa source. measu.'ec | 
fhe '*CO., rekssscd ftom [iD.*'*qglis»mme hy the ^ 
miiCMt and w;ild-typ«: Stmts aJ5«5et different gt:o>*"»^ i 
toflditiofta. Fig. 3 shows thai, compared with ^e^]^**?' 
tvpc strsin, miitaat iibetat«d sitnilar stnoants of CO. 

succtrtate or on gktsmine pia* succinaw, whereas 

glu^fKiae as nitrt:^eo souftie, the mtustm lib<Js:aiffd 
twcifbid Jowet amoiuiss of "CO^. (mg protdnr' h"^ thm 
the wild-syjje stmiitt. 



A copy of Figure 3 is reproduced below: 




Thus, it is clear from the teachings of Duran et al. that the amount of ''*C02 released was 
measured to determine the role of glutatninase in the utilization of glutamine as a carbon source and not 
as an indicator of how glutamine productivity is affected by reducing glutaminase activity . Thus, 
contrary to Appellant's assertions, one of skill in the art would not interpret the results of ^"^COi release 
when the substrate is glutamine and succinate as an indication that glutaminase is not involved (or 
minimally involved) in the degradation of glutamine. 
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On pages 16-17, Appellant argues that the observation that intracellular glutamine levels are 
increased when glutamine is used as a carbon source is likely because glutamine is being imported into 
the cell and not being degraded due to the lack of glutaminase activity. Furthermore, Appellant argues 
that when succinate and glutamine are added to the medium, intracellular glutamine levels decreased as 
compared to when glutamine was used as the sole carbon source. Appellant indicates that the strain of 
Duran et al. is not believed to have the ability to produce glutamine and argues that one of skill in the art 
would have reasonably concluded that the glutamine level in bacterial cells would decrease based on the 
teachings of Nakamura et al., Duran et al, Jakoby et al. and Pompejus et al. Appellant argues that the 
claims are directed to a coryneform bacterium which has L-glutamine producing ability, which according 
to the specification is an ability to accumulate L-glutamine in a medium, and that such bacterium is not 
disclosed or suggested by Duran or the other cited references. 

Appellant's arguments have been fully considered but not deemed persuasive. Appellant's 
attention is directed to the glutamine levels found in the LM16 mutant and the wild-type strain when 
ammonium-i-succinate and peptone+yeast extract were used (Table 1). In those cases, no additional 
glutamine was externally added, yet the level of glutamine was double in the glutaminase deficient strain 
(from 0.4 to 0.9/0.8). While it is agreed that the increase in glutamine levels varies with the substrate 
used, the overall effect of reduced glutaminase activity on glutamine levels was the same in all cases, an 
increase in glutamine levels. It should be noted that the claims do not have any limitation as to how much 
glutamine should be produced by the bacterium, thus the issue of whether the increase in glutamine levels 
is small or large is not relevant to the instant case. 

With regard to arguments that Duran et al. do not teach an L-glutamine producing organism, it is 
noted that while it is acknowledged that the strain of Duran et al. is not considered a high L-glutamine 
producer such as the C. glutamicum strain taught by Pompejus et al. or Nakamura et al., it meets the 
definition given in the specification for an L-glutamine producing organism in view of the fact that this 
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bacterium will produce L-glutamine and some L-glutamine will accumulate in the growth medium partly 
due to cell lysis. It should be noted that the definition provided in the specification does not place any 
limitations on how much L-glutamine has to accumulate in the medium for the organism to be considered 
an L-glutamine producer. Also, as indicated above and in previous Office actions, the Examiner has not 
reUed on Duran et al. for meeting the limitation "coryneform bacterium having L-glutamine-producing 
ability" as required by the claims. Instead, the Examiner has relied upon the teachings of Pompejus et al. 
or Nakamura et al. for meeting the "coryneform bacterium" limitation. 

On pages 17-18, Appellant argues that the bacterium of Duran et al. is known to have an enzyme 
called GOGAT which catalyzes the formation of glutamic acid fi-om glutamine in the presence of 
NADPH and does not function in the absence of a-ketoglutarate (aKG). Appellant attributes the 
glutamine accumulation shown in Table 1 when glutamine is used as the sole carbon source to the lack of 
aKG, which then results in a non- functional GOGAT. Appellant indicates that simultaneous addition of 
succinate and glutamine lead to a marked decrease in intracellular glutaminase levels compared to when 
glutamine is the only carbon source, and that this decrease is due to the activity of GOGAT as succinate 
addition results in an increase of oKG produced via the TCA cycle. Appellant points out that glutamine 
fermentation is usually carried out in the presence of glucose and that such fermentation would result in 
accumulation of aKG. Thus, appellant asserts that GOGAT is expected to have a greater contribution to 
the degradation of glutamine when glucose is added to the medium, as compared to when succinate is 
added to the medium. Appellant submits that Duran et al. do not teach or suggest an increase in 
glutamine level in a glutaminase-deficient bacterium when glucose is present in the medium and asserts 
that Duran et al. teach away fi-om the claimed invention because in the presence of glucose, glutamine 
levels decrease. As such. Appellant concludes that there is no reason or motivation to combine the cited 
references to arrive to the claimed invention. 
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It is reiterated herein that it is agreed that degradation of glutamine is not carried out only by 
glutaminase since glutamate synthetase (GOGAT) would also use glutamine as a substrate. However, 
even if one takes into account the possibility of other enzymes also degrading glutamine, this fact would 
not lead one of skill in the art to conclude that it is unlikely that inactivating glutaminase would not result 
in some reduction in glutamine degradation. While the teachings of Duran et al. suggest that growth 
substrate is a factor in how much glutamine accumulation is obtained, the effect of reduced glutaminase 
activity on glutamine levels was found to be the an increase in glutamine levels in all cases considered . 

The Examiner disagrees with the argument that Duran et al. teach away from using a 
glutaminase-deficient strain for accumulation of glutamine if the strain is grown in the presence of 
glucose, in view of the fact that (1) there is no teaching or suggestion in Duran et al. indicating that no 
glutamine accumulation is expected in the presence of glucose, (2) there is no experimental evidence by 
Appellant or in the prior art showing that the strain of Duran et al., when grown in the presence of 
glucose, would provide absolutely no glutamine accumulation, and (3) there is no evidence that 
glutaminase will be inactivated by the presence of glucose or its activity be impaired by products from 
glucose metabolism. Even if it is assumed that the contribution of GOGAT in glutamine degradation 
would be higher if the strain is grown in glucose, it is unlikely that the lack of glutaminase activity would 
have no effect whatsoever on glutamine levels. It should also be noted that there is no limitation in the 
claims regarding the presence or absence of glucose in any medium used to cultivate the claimed 
bacterium, thus whether glucose is used or not in the cultivation of the claimed bacterium is irrelevant to 
the discussion. The teachings of Duran et al. clearly suggest that there is an effect on glutamine levels 
when glutaminase is inactivated. Therefore, the teachings of the art, as evidenced by Duran et al., make 
the inactivation of glutaminase not only obvious to try but also provide a reasonable expectation of 
observing some glutamine accumulation. 
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If the objective is to produce glutamine, one of skill in the art would reasonably conclude that one 
possible scheme to increase glutamine production is to enhance synthesis of glutamine and reduce 
degradation of glutamine. The teachings of Nakamura et al. provide the enhancement in the synthesis of 
glutamine in C. glutamicum (coryneform bacterium) by teaching how to increase the concentration of 
glutamine synthetase, which is an enzyme that catalyzes the formation of glutamine, whereas the results 
of Duran et al. would not only provide motivation, but would also provide the skilled artisan with a 
reasonable expectation of some glutamine accumulation as a result of inactivating glutaminase. As 
previously indicated, there is no limitation in the claims as to how much glutamine should be produced by 
the claimed bacterium. Therefore, for the reasons extensively discussed above and those in previous 
Office actions, the claimed invention is deemed obvious in view of the teachings of Nakamura et al., 
Duran et al., Jakoby et al. and Pompejus et al. 
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(11) Related Proceeding(s) Appendix 

No decision rendered by a court or the Board is identified by the examiner in the Related Appeals 
and Interferences section of this examiner's answer. 

For the above reasons, it is believed that the rejections should be sustained. 

Respectfully submitted, 

/Delia M. Ramirez/ 

Primary Examiner, Art Unit 1652 

Conferees: 
/Andrew Wang/ 

Supervisory Patent Examiner, Art Unit 1656 
/Cecilia Tsang/ 

Supervisory Patent Examiner, Art Unit 1654 



